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put your Btus in 


You can’t have low power costs unless the Btu’s vou feed 
your boiler roll up their sleeves and go to work. They all 
won't anyway. The job to do is to put as many to work as 
possible. Then you get low power costs. And that is exactly 
what the Bailey co-ordinated boiler control system is 


designed to do. 


This system reduces fuel consumption per pound of steam 
generated. Combustion, feed water, steam temperature, 
heater levels, pump speeds and all other factors are co- 
ordinated. Safety of operation is increased — continuity 


of service is improved. 


You put the maximum number of Btu’s to work in power 


and get all the efficiency your boiler was designed to deliver. 


But remember this. The Bailey system is not delivered as 
a standard package. Each one is designed and engineered 
to the specific job on which it is to be used. That’s why it 


functions so efficiently. 


If you are looking for low cost power, it will pay you to 


call our nearest office. 


BAILEY METER COMPANY 


1026 IVANHOE ROAD ° 


BAILEY METER COMPANY LIMITED, MONTREAL 
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COMBUSTION + FEED WATER + TEMPERATURE 








Bailey Boiler Panel for a co-ordinated system of Combustion | 
and Three-element Feed Water Control on a 450 psi, | 20,000 Ff 
Ib. per hr., gas-fired boiler. 
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PRESSURE + LIQUID LEVEL + FEED PUMPS 
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Charles Phelps Cushing 


“Gateway to the West’’ 


(Design for a stainless-steel memorial arch, 390 ft high, 630 ft span, which won first prize in the Jefferson National Expansion Memoria! 
competition, proposed for erection on Mississippi River levee at St. Louis, Mo 
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Precision Investment Casting 
D' IRING the late war the need for producing millions 


of small turbine blades urged manufacturers of gas 
turbines and similar apparatus to turn to the ancient 
“‘lost-wax'’ casting process which has long been used in 
the dental and jewelry industries. The materials used, 
high-melting-point alloys which are able to withstand 
excessive temperatures, corrosion, and abrasion, are diffi- 
cult to machine and to forge, and in many cases such 
methods of manufacture are practically impossible. 
Intricate shape, small size, and the necessity to hold the 
product to close dimensional tolerances added to the 
difficulties of economical mass production of such parts 
by customary methods. The lost-wax process, however, 
overcame most of these difficulties and hence provided a 
means of manufacture which was badly needed in the 
emergency. So successful were the results that several 
commercial foundries of this new type were set up. 

Our readers have already been given a brief summary 
of the process as carried out by the Haynes Stellite Com- 
pany at Kokomo, Ind., in our May and July issues of 
1946. Engineers who attended the 1948 ASME Semi- 
Annual] Meeting at Milwaukee had an opportunity to see 


what progress the Allis-Chalmers Manufacturing Com- 
pany has made with this modern casting technique; 
and carly in June a group of editors were privileged to 
inspect the foundry of the International Nickel Com- 
pany at Bayonne, N. J., where production of small intri- 
cate parts by the lost-wax method is now in full swing. 
Although the term lost-wax process has a time-honored 
significance, the modern manufacturing technique has 
beet cn what may be the more appropriate name of 
pre n investment casting. 

j s¢ precision investment casting is relatively new 
as inufacturing process the number of foundries is 


iy small and many designers are still unfamiliar 
Wi ind the possibilities it holds for them. It will 
ve from the market other special processes, for 
, powder metallurgy, die casting, and forging. 
It its Own limitations, just as these other manufac- 
processes have theirs, but it has important advan- 
vith which the designer must become familiar. 


\t present, for example, the precision investment casting 
is limited to parts weighing under five pounds, 
ait th heavier castings, up to 20 pounds, have been 


The labor cost is relatively high. Hence eco- 
‘al production depends on large manufacturing lots, 
, on making a part which, because of resistance to 
iigh temperature, corrosion, or abrasion inherent in the 
Materials that can be cast, has a much longer life, or upon 


or 
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avoidance of machining or other operations difficult or 
impossible to perform because of the stubborn properties 
of the metals used or the intricacy of the design to be 
reproduced. 

Precision is a relative term at best and in this process 
its practical limit is a tolerance of five thousandths of an 
inch per inch. But when the layman considers the 
numerous steps of the process—the transfer from master 
pattern to metal mold, from metal mold to wax pattern, 
from wax pattern to refractory mold with its drying and 
baking requirements, and the final casting of the part and 
its cooling and removal from the mold, in all of which 
allowance must be made for the shrinkage from master 
pattern to final product—he is amazed that delicate and 
intricate shapes do not warp or that close tolerances can 
be held. 

In many of the applications so far made of precision 
investment casting the characteristics of the alloy are of 
prime importance and the product must not only be 
inspected for dimensional accuracy but for soundness and 
homogeneity of the metal. As the metal is melted in 
electric furnaces, each charge being sufficient to cast a 
single mold, composition of the material can be control- 
led by the old principle that what goes into the pot comes 
out inthe mold. In forging or machining from bar stock 
it is always possible to get a test specimen of material 
from as many bars as seem to be indicated, with reasona- 
ble assurance that every piece made from a given bar 
will have identical characteristics. To approach this 
condition with precision investment casting it is possible 
to combine with the pattern certain test specimens which 
are integral with it when the casting is poured. To test 
soundness, where this is necessary as in the manufacture 
ot airplane-engine or gas-turbine parts, x-ray and similar 
techniques are employed. Visual inspection of finished 
parts and checking for dimensional tolerances and warp- 
ing are carried on in accordance with customary proce- 
dures. 

Briefly, the process of precision investment casting 1s 
carried out as follows: A master pattern, usually of steel 
highly finished or chrome-plated, is provided by the 
purchaser or made from his designs. This is placed in a 
metal mold box made like a foundry flask in two parts. 
Plaster of Paris is used to set the master pattern in one half 
of this flask with a carefully made parting line. The 
other portion of the flask is then assembled over the one 
containing the master pattern and is filled with a low- 
melting-point alloy under pressure. The plaster is then 
removed and the other half of the metal mold is similarly 
Provision is made for metal cores, some of which 
The completed metal mold 


cast. 
are extremely complicated. 






















. 
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with its cores is then filled with a wax under pressure. A 
wax replica of the original master pattern results and the 
mold is used over and over again. Wax pouring sprues 
with necessary gating are also formed by the same proc- 
ess and are attached to the wax patterns. After the 
sprues are attached and possibly several wax patterns 
assembled to be cast together in a single melt, the wax is 
dipped in water glass and then in fine silica sand. This 
provides the smooth hard refractory surface of the invest- 
ment mold in which the casting is to be made. A paper- 
lined metal flask is then placed on a metal plate and held 
to it by a fast-hardening wax. The wax pattern is 
placed in this flask which is then filled with a wet sand 
mixture. The filled flask is set on a vibrating table to 
compact the wet investment sand around the pattern. 
These flasks are then dried, the metal plate (on the pour- 
ing end of the pattern) is removed, and the hardened sand 
mixture above the flask, confined by an extension of the 
paper lining, is cut off. The flasks are then charged into 
a heating oven where the wax melts and runs out. This 
wax is recovered for further use and hence, in spite of the 
original name of the process, the wax is not lost. Pass- 
ing through another oven the mold is brought up to 
pouring temperature. 

In the meantime a tilting electric furnace has been care- 
fully charged with a sufficient amount of the proper alloy 
to cast a single mold. When the metal is ready for pour- 
ing a flask is taken from the oven and placed on top of the 
electric furnace and clamped there, so that when the fur- 
nace is turned upside down and air pressure is applied the 
molten metal flows into the mold with sufficient pressure 
to fill all parts of it. Gravity casting is also resorted to 
for some of the larger castings. The mold cools and the 
casting is knocked out of its investment and is blasted to 
remove any remaining sand. Pouring sprues are cut off, 
the several castings are cut from one another if more than 
one is cast in a single mold, the remaining protuberances 
are removed by grinding, and the product is ready for 
whatever polishing and buffing is necessary and for x-ray 
and other inspections. 

One has to see the variety, complexity, and perfection 
of surface detail of the product in order to visualize the 
possibilities of the precision investment casting process. 
The designer must realize that the materials he has at his 
command for use in this process are limited only by what 
can be melted in the electric furnace and that the composi- 
tion of alloys, whether standard or special, is determined 
by what is charged, following careful weighing, into the 
furnace. Provided present limitations of size and weight 
are not exceeded, he can produce in these materials thou- 
sands of identical parts of any product for which he can 
provide a single master pattern. Hard metal dies and 
molds, with their high cost and inevitable wear, are 
avoided. The cost of the material of which the product 
is made is usually so small a percentage of the total cost 
that he can afford to use metals resistant to abrasion, high 
temperature, wear, and corrosion, if any of these proper- 
ties are important to him, although these metals may be 
difficult or impossible toforge or machine and hence would 
normally have to be ruled out. Even if the part he 
wishes to produce can be made, say, of brass and easily 
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machined, the tougher alloys that this casting process 
accommodates may be cheaper in the long run because of 
their greatly increased life in service. The unique field 
of precision investment casting is in the mass manufac- 
ture of small intricate parts of alloys that cannot be forged 
or machined, and as that field is growing in importance, 
designers should study the process and its possibilities 


Supersonic Speed 


BOUT 90 years ago the distinguished first editor of 

the Atlantic Monthly, Oliver Wendell Holmes, an 
enthusiastic oarsman, wrote of sculling, ‘‘This, in sober 
earnest, is the nearest approach to flying that man has 
ever made or perhaps ever will make.’" Twenty-five 
years later he was to amend this statement after seeing an 
exhibition of bicycles from Coventry, England, and to 
observe, ‘‘There seems to be nothing left to perfect in the 
way of human locomotion but aerial swimming, which 
some fancy to be a conquest of the future.’’ One of 
those who shared this expectation was Robert Henry 
Thurston who, in 1881, commenting on the dirigible 
balloon, wrote in an ASME address, “‘Our only hope lies 
in the direction of flying machines, lifted by their own 
power, not buoyed up by gas,’ a scheme that “‘cannot 
hastily be condemned.’” In that year Orville Wright 
was ten years old and engaged, as Dr. Durand relates in 
his article on the great inventor printed elsewhere in this 
issue, in building and flying kites. Another twenty-two 
years were to elapse before Orville Wright, at Kitty 
Hawk on Dec. 17, 1903, was to make “‘the first flight in a 
man-made machine, carrying a man, leaving the ground 
under its own power, and returning under control to the 
ground from whence it had started."’ Yet only four 
newspapers considered that event worthy of a story 

On June 10, 1948, Secretary W. Stuart Symington r 
vealed that the Bell XS-1 rocket-powered airplane ‘‘has 
flown much faster than the speed of sound many times 
at the Muroc Air Force base. That story made the front 
pages. The XS-1 was piloted by Capt. Charles E. Yeager 
who thus becomes officially the first man to pierce in 
level flight what is known as the sonic barrier. In the 
forty-odd years that have elapsed between the two his- 
toric flights, Wright's and Yeager’s, man’s air speed has 
increased about twenty-five-fold. 

In our issue of October, 1947, we presented two articles 
on high-speed flight which may bear rereading in the 
light of the accomplishments at Muroc. One of these, 
“Developments in High-Speed Aircraft,"’ by E. H 
Heinemann, chief engineer, Douglas Aircraft Company, 
Inc., describes the Douglas D-558 Skystreak which made 
an official record of 650.6 mph on Aug. 25, 1947; and the 
other, “‘Research Aircraft,"’ by Col. P. B. Klein, Army 
Air Forces, describes the XS-1 and the way in which 1¢ 1s 
launched from its mother airplane. 

In contrast to the doubts at the turn of the century 
that man could ever fly, Colonel Klein concludes ‘11s 
article by stating ‘‘we feel reasonably safe in saying that, 
in so far as we know, there is no limit as to how fast 4 
man-carrying aircraft can be made to fly.”’ 




















HE boy its father to 
the man. Never, per 
haps, has this old say 
ing been better exemplified 
than in the life of Orvill« 
Wright Born on August 
19, 1871, in Dayton, Ohio, 
the son of Rev. Milton and 
Susan Catherine (Koerner 
Wright, he began toshow in 
early years the character 
istics Of mechanical genius 
and initiative which later, 
working with his brother, 
four years older, led to the 
successful demonstration ot 
acrial flight in a man-mad« 
structure. 
Placed in 


ortly after reaching five 


kindergarten 


vears of age, he began the 
systematic evasion of th« 
school for association with 
ther boy for play with 

in old sewing machine bx 
nging tothis boy ’smother 
Orville watched the clock 
1 returned home at thx 
uurhe normallywouldtrom 
school. This went on 
rrily until his mother, 
g his teacher one day, 

| that she hoped Orvillc 


isdoing well. The teacher 


ied that she had not seen Orville since the first day when 
mother brought him, and supposed that she had decided 
to send him to the school 
il facts became known is not a matter of record 
\rville was early inculcated with the lesson that if he de 
spending money he must earn it, and this he did in a great 
ty of ways. Wiping dishes, making minor household toy 
irs, and odd jobs of all sorts brought in the small sums 
ch were expended chiefly for tools and mechanical toys 
June, 1878, when Orville was seven years old, the Wright made. 
y removed from Dayton, Ohio, to Cedar Rapids, Iowa, be 
of the advancement of his father who was made a Bishop 
United Brethren Church 
ather, returning from a trip on church business, showed to 
boys, Wilbur and Orville, a small toy helicopter with 
peller driven by a twisted rubber band, the invention of the 
chman, Alphonse Penaud. This toy when released, flew 
he ceiling where it fluttered for a few seconds before falling 
the floor. This wonderful toy made a deep and lasting 
pression on the boys and may be taken as the starting point 


their great life interest. 


repared for the Biographica 
iemy of Sciences, Washington, D. C., and used with their per- 


on, 





ORVILLE WRIGHT 


By W. F. DURAND 


STANFORD UNIVERSITY, CALIF PAST-PRESIDENT AND HONORARY MEMBER ASMI 





ORVILLE WRIGHT, HONORARY MEMBER ASME 


What transpired when the _ prints from his blocks 


material for various clients. 


Here, soon after their arrival, 


later verify by shouted voice. 
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581 








Between the ages of young 
boyhood andearly manhood, 
aside from progression 
through grammar and high 
school, Orville Wright oc 
cupied his time with a wide 
variety of enterprises and 
projects. Among these, thx 
following may be noted 
The organization of anarmy 
of a dozen schoolboys with 
himself as general. The life 
of the army was brief due to 
the intervention of the 
school janitor. In June, 
1881, the family removed 
from Cedar Rapids to Rich 
mond, Indiana, where Or 
ville took up the business of 
building and flying kites 
This soon developed into a 
phase of building them for 
sale, by which means he ob 
tained his spending money 
tor a time. Next came an 
ambitious project, the build 
ing of a foot-power full-siz 
lathe, in which he was as 
sisted by his brother, Wil 
bur. Next, with Wilbur and 
other boys, he organized two 
circuses which were carried 
out with parade and success, 
admission, one cent. 


Ac the age of eleven Orville became interested in wood 
engraving and this led to the making ofa printing press to mak« 
About this time the family moved 
again, this time back to Dayton, Ohio, where he renewed his 
relations with his old chum of kindergarten days, Ed Stines 
Young Stines had a small printing press—not much more than a 
and from this start there developed a long-continued 
activity in the printing business, through the acquirement of a 
small but effective press by way of trade for a boat they had 
This activity passed on into the printing and issue of a 
small newspaper called the Midget, together with advertising 


By way of diversion from the printing business, Orville and 
his chum learned the telegraph code and with small toy senders 
practiced sending messages to each other, which they would 
Also, at about this time Orville 
and Wilbur undertook the somewhat extensive job of adding a 
front porch to the house and of making some changes in the 
internal arrangement of the rooms, all of which was highly 
appreciated by the rest of the family. 

Orville’s interest in printing led him to take employment 
during two summer vacations with a printing establishment in 
Dayton. This was followed by the project of building a full- 
size press, in which he was assisted by Wilbur. This was 
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followed by the printing and issue of a small newspaper, the 
West Side News, which ran for a year as a weekly and was then 
converted into a five-column daily, called the Evening News. 
This ran for a time and was then abandoned for a new interest, 
bicycles. Orville had owned, in Richmond, a bicycle of the 
first high-wheel type. Now they found themselves in a posi- 
tion to buy machines of the new chain-drive pattern, and 
Orville soon became interested in track racing. This was 
followed by a decision to go into the bicycle business, selling, 
repair, and manufacture. Two successive moves into larger 
quarters followed with expanding business. Along with 
bicycles as the leading line, Orville found odd moments in 
which to interest himself in a new form of calculating machine, 
and also in a new and improved form of typewriter. 


INTERESTS TURN TO FLIGHT 


Starting with the toy helicopter, Orville and Wilbur con- 
tinued always sensitive to anything in the public press regard- 
ing attempts at human flight. In 1895 they were much im- 
pressed with accounts of Lilienthal's gliding experiments in 
Germany and, after his tragic death, their interest became still 
keener. This led to an appeal to the Smithsonian Institution in 
Washington for literature references on human flight. In 
reply, several references were given and when these were ob- 
tained, they furnished material for many days’ absorbing reading 
and study. Further reading and study led them to the con- 
clusion that progress toward the solution of the problem of 
human flight must lie through gliding experiments. Lilienthal 
became their hero, and they became thoroughly absorbed in this 
new and enticing problem. This led, in 1899, to the building 
and flying of a large biplane kite fitted for warping of the wings 
by means of four cords leading to the ground. This experi- 
ment was for the purpose of testing the idea of warped-wing 
lateral control—a control feature of the first plane to demon- 
strate, a few years later, the possibility of human flight. The 
Wright brothers were now fully committed to a serious study of 
the problem of human flight, first by way of gliding. 

Diligent reading of all available literature on the subject was 
followed by the construction of their first glider in the late 
summer and early fall of 1900. This was first to be tested by 
flightasakite. Inquiry and correspondence indicated the sand 
dunes of the North Carolina coast as the most suitable location 
for such tests, and the glider was shipped there and tested during 
the late fall, both as a kite, and with Wilbur or Orville carried 
by the glider. These tests, while encouraging, showed, in 
various respects, marked departures from the results they had 
been led to expect from such information and data as they 
had been able to find in their reading. 

These tests of 1900 were followed by the construction and 
tests of a second larger glider in the late summer and early fall 
of 1901. This second glider was of the same general type and 
form as the first, with such changes in details as their experi- 
ence with number one appeared to suggest. These second tests, 
while still encouraging, showed many departures from what 
was anticipated from their available information, and presented 
several new problems relating to the lift and control of cambered 
surfaces as affected by the travel of the center of pressure on 
such surfaces under varying angles of attack. 

In order to gain firsthand information, Orville constructed 
a small and somewhat crude wind tunnel in which he made 
direct measurements of some of these puzzling questions. 
These results were so interesting and provocative, that the two 
brothers, in the fall of 1901, made a much larger and more 
effective form of wind tunnel in which, during the fall, some 
two hundred forms and proportions of airfoils were tested, and 
a large amount of useful information obtained. To put these 
new data to test, a third glider was built and tested in the early 
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fall of 1902 in more thana thousand flights. These flights were 
very successful and resulted in setting a number of records for 
gliding flights. 

Following this, back to Dayton in the fall of 1902, they 
set to work on plans for a power flight. The first problem 
here was the engine. Failing to find a firm willing to un 
dertake the building of an engine with the power estimated 
as needed and within the limits of weight available, they hired 
a mechanic and built the engine themselves, of 12 to 16 horse 
power and, with accessories, weighing 170 pounds. The 
design of the propellers was a second problem which gave 
them much study and some trouble, all of which was success 
fully met, and propellers, two in number turning in opposite 
directions in order to balance gyroscopic effects, gave good re 
sults later in actual flight. 

Finally, in late September of 1903, they had everything in 
readiness and made their start for Kitty Hawk, N.C. 


THE FIRST POWER FLIGHT AT KITTY HAWK 


The time required for assembling the plane, installing che 
motor, and for preliminary tests, together with spells of bad 
weather, carried the time along to December 17, before an 
actual power flight was made—the first flight in a man-madc 
machine, carrying a man, leaving the ground under its own 
power, and returning under control to the ground from whence 1 
had started. 

With Orville Wright at the controls, the plane, ona level 
track, took off after a run of about 40 feet and remained in rh« 
air 12 seconds with a run equivalent to 540 feet in still air 
This was followed by a second flight with Wilbur at the con 
trols, substantially a repetition of the first flight in time and 
distance. Two further flights were made, the last of which 
with Wilbur at the controls, lasted 59 seconds witha run over 
the ground of 852 feet. 

Thus after more than three years’ time, given very largely to 
this enterprise, the possibility of human flight was fully demon 
strated. 

Then followed two years of intensive further development i 
a 68-acre flying field about eight miles from Dayton. 

First in January of 1904, they began the building of a new 
plane along the general lines of the Kitty Hawk plane, but 
heavier, stronger, and with many changes in detail resulting 
from the Kitty Hawk experience. A new engine was also built 
and installed. In this plane they made hundreds of flights 1 
their field, working at improvements and changes as indicated b) 
experience. By the fall of 1905 they had made two record flights, 
one of 20°/, miles in thirty-five minutes, seventeen second 
and one of 24'/; miles in thirty-eight minutes, three seconds. 


PUBLIC REACTION ONE OF DISBELIEF 


Regarding publicity of the first flight on December 17, 1% 
the brothers had desired that it emanate from Dayton, and a 
telegram was sent to their father briefly announcing the results 
Through a leakage at Norfolk, a reporter of the Norfolk Vvr- 
ginian Pilot got a tip and published a sensational account of 
which the details were drawn from his own imagination 
Following this, the reaction of the public at large and especially 
of the press seems now absolutely incomprehensible. 17 
Norfolk Virginian Pilot reporter sent a brief outline of the story 
twenty-one newspapers in the United States with an offer of the 
full story. Only five were sufficiently interested to reply, and 
of these only three printed the story. From this time on for th 
next three years the Wright brothers, with all of their contin 
experimental work adjacent to Dayton, were practically igno 
by the press. Editors simply refused to believe the st 
Finally, however, nearly three years after the event, the Sciens fic 
American in its issue of December 15, 1906, printed an editorial 
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announcement in which the editor accepted the truth of the 
flight and spoke of it as an “‘epoch-making invention of the 
first successful aeroplane flying machine.” 

Curiously enough, the first serious attempt to give this great 
news to the public was by way of a small periodical Gleanings in 
Bee Culture, owned and edited by a man named Root. In several 
issues of his journal, Root reported on the Kitty Hawk flight 
and on the various flights of 1904 and 1905, but these notices 
gained little or no recognition from the press at large. There 
was widespread disbelief in the possibility of human flight and a 
tecling of incredulity in such widely scattering references to the 
Wrights and their work as, infrequently, appeared in the press 


WAR DEPARTMENT LACKS INTEREST 


If the attitude of the public at large and of the press is now 
hard to understand, that of government officials, especially 
those of the War Department is still more so. The Wright 
brothers from the first were very desirous of giving to the 
government the full benefit of their discoveries and of their 
invention of a practicable flying machine. To this end they 
had desired to offer to our government a world monopoly on all 
their patents and to impart to the proper officials all of their 
information regarding the design and construction of the plane 

Already England had approached the Wrights, showing a 
definite interest in what they had accomplished and had asked 
them to submit a proposal to the War Office. They were in no 
hurry to do this, however, desiring to give their own govern 
ment a first chance. They wrote, therefore, on January 18, 
1905, to their member of Congress, outlining what they had 
accomplished and asking him to Jearn whether such performance 
was of interest to the government. The letter was forwarded 
ro the Secretary of War who, in turn, passed it on to the Board 

t Ordnance and Fortification. 

The reply was largely a form letter in no way responsive to 

Wright communication, and assumed that they had not yet 
uught their invention toa practicable condition. 

There was some further correspondence with the British War 
Office, but it finally appeared that the British were more inter 

d in obtaining information as to what had been accomp 
ed, than in acquiring a plane for themselves. Octave 
Chanute, a pioneer himself in aeronautic research, and a close 
d of the Wrights, urged them to make another approach to 
U. S. Government. Accordingly, they drew up and sent 
tter to the Secretary of War offering to build and deliver to 
War Department an airplane capable of carrying an operator 
| a supply of fuel sufficient for a flight of 100 miles and with 
inimum speed of 30 miles per hour for a distance of twenty- 
miles; the plane not to be accepted until after the successful 
rmance of these requirements. 
is letter received a reply as little responsive to the proposal 
lid their first letter. The reply assumed that they were 
icants for a grant of money for the development of the 
, and appeared to assume that the airplane under proposal 
still in an undeveloped and experimental stage. This was 
wed by further correspondence which accomplished prac- 
ly nothing in developing any basis of dealing with the 
ghts, or in evoking any real interest in the Board of Ord- 
and Fortification in the subject. 
ally, in the spring of 1906, Godfrey Cabot of Boston, 
ning of this situation, wrote to his relative, Senator Henry 
1t Lodge, who forwarded the letter to the Secretary of War, 
ther with a letter of his own. This all went again to the 
vard of Ordnance and Fortification. It was then proposed to 
| a representative of the Board to Dayton to observe the re- 

‘ts of the work of the Wrights, but no such representative was 
sent. After further desultory correspondence, the Board wrote 
May 22, 1907, requesting the Wrights to make a formal 
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proposal. This was forwarded on May 31. This was followed 
by correspondence regarding the price and other details, of the 


proposal, all of which resulted in nothing until some time later. 


FRENCH COPY WRIGHT DEVELOPMENTS 


In the meantime the French were becoming deeply interested 


in the Wrights and in reports of what they had accomplished. 
Copies were made of the Wright plane and experimental work 
was carricd on. With increase in the tempo of this interest, the 
Wrights became involved ina lively correspondence with France 
answering inquiries for information. Then followed visits in 
Dayton by representatives of French interests of one sort or 
another. Along with this keen interest in France, there was no 
lack of incredulity, especially among members of the Acro 
Clubof France. With reports of visitors returning from Dayton 
and with the gradual accumulation of evidence, however, the 
performance of the Wrights became generally accepted, and out 
of this grew the granting by the Wrights of an option to the 
French War Ministry for a limited time, for the purchase of a 
plane of stated performance and at an agreed price of $200,000 

Just at this time, there was trouble brewing with Germany 
over Morocco, and it is believed that the interest of the Minis- 
try was due to the desire to have an airplane available for scour- 
ing missions. In the end this resulted in nothing. The 
Moroccan situation became eased, it was believed the crisis 
was past, and the Ministry failed to exercise its option. 

In 1906 the Wrights were engaged in developing a new air- 
plane engine. Their work was, about this time, brought to the 
attention of the Charles R. Flint Company of New York who 
were interested in new developments of importance, and who 
had connections in Europe. This developed rapidly into a 
proposal from Mr. Flint to act as the business representative of 
the Wrights, especially with reference to contacts in Europe. 
In May of 1907 a telegram came from Flint to the Wrights, 
urging that one of them should start for Europeatonce. Wilbur 
was followed by Orville who arrived in Paris in August. 
This was followed by visits to London and Berlin. Nothing of 
importance came of these visits and business discussions, and 
Wilbur returned to the United States in November of 1907, 
followed a little later by Orville. 


FIRST UNITED STATES CONTRACT 


Returning from France, the Wrights found a distinctly more 
favorable attitude in the U. S. Board of Ordnance and Fortifica- 
tion, and after some conference and discussion, a basis for a 
contract was agreed upon. 

The specifications called for a machine to be tested in the 
presence of Army officers, capable of carrying for one hour a 
passenger besides the pilot, with an average speed not less than 
40 miles per hour in a ten-mile test, and carrying enough fuel 
for a flight of 125 miles. 

The War Department was strongly condemned in the press for 
asking such extremes of performance, it being asserted in the 
press that no such performances had as yet been demonstrated, 
or were indeed believed possible. 

The Wright bid was accepted February 8, 1908, and construc- 
tion was promptly begun. On March 3 of the same year a 
contract was signed with a wealthy Frenchman for the organiza- 
tion of a syndicate to buy the rights to manufacture, sell, or 
license the use of the Wright airplane in France. With these 
two governments showing an active interest in the Wright air- 
plane, the period of public disbelief in the possibility of human 
flight began to shift over into one of qualified belief and later 
into a definite acceptance of the reality of what the Wrights had 
accomplished. 

Test flights were to be made in France and the plane for the 
U. S. War Department was to be tested at Fort Myer across the 
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Potomac River from Washington. It was finally decided that 
Wilbur should go to France and Orville remain to carry out the 
tests at Fort Myer. These tests extended over a period of two 
weeks, some eight or ten in number, definitely establishing the 
fulfillment of the specifications and with continued increase of 
record performance. On the last flight, September 17, 1908, 
something went wrong with the controls and the machine 
crashed, killing Lieut. Thomas Selfridge, Jr., who, at his own 
request, wasa passenger. Orville Wright himself was seriously 
injured, with three hipbone fractures and a dislocation of one 
of them. 

Toward the last of December, 1908, Orville Wright, recuper 
ating from his injuries at Fort Myer, went with his sister 
Katherine to France to join Wilbur. The latter had been most 
successful in his demonstration flights, and great enthusiasm 
was in evidence throughout France. Demonstration flights 
continued at Pau in the South of France, attracting great inter 
est, among others, of King Edward VIL of England, and of King 
Alfonso of Spain. After further demonstration flights in Rome, 
the Wrights returned to Paris and then went to London whence 
they returned home to Dayton 

Next came the final test flights at Fort Myer in 1909 which 
were successfully carried out, chiefly by Orville, resulting in 
substantial advances beyond specification requirements and ina 
corresponding bonus beyond the purchase price. 

Immediately after completing these U. S. Army tests, Orville 
Wright set out for Berlin in accordance with an understanding 
reached with German authorities on the previous visit to 
Europe. This visit was for the purpose of training German 
pilots and giving exhibition flights. The latter, given in the 
Tempelhof grounds and at Potsdam, were successful in the 
highest degree and awoke unbounded enthusiasm in the specta- 
tors. In October of 1909, he took up the German Crown Prince 
for a flight, the first airplane flight with royalty as a passenger 
His last flight in Germany was a twenty-five-minute run at 
which Kaiser Wilhelm was an interested and enthusiastic specta 
tor. He then sailed with his sister for New York, arriving on 
November 4, and thence home to Dayton. 


WRIGHT COMPANY ORGANIZED 


Companies for the manufacture of Wright's airplanes had 
been organized in France and Germany, and a plane had been 
sold in Italy before any serious attempt was made by American 
industry to undertake such manufacture. Finally, on Novem- 
ber 22, 1909, nearly six years after the Kitty Hawk flight, a 
company was organized for this purpose, with many impressive 
names in business circles on the list of stockholders. The 
Wrights realized that the time was not yet ripe for manufacture 
on any large scale, and a decision was reached to undertake the 
development of a more widespread interest in flying through 
flightexhibitions. For atime this constituted the chief activity 
of the company, following which a gradual shift over into 
manufacture developed. 

Aside from occasional exhibition flights, Orville Wright, 
during this period, devoted most of his time to the supervision 
of engineering at the factory in Dayton, while Wilbur was 
occupied in looking after patent litigation with which the 
Wrights were grievously plagued for some years about this 
period—finally, however, winning out in the most important of 
these suits. 

Tragedy was just ahead. On May 30, 1912, Wilbur Wrighre 
died, and Orville succeeded him as president of the Wright 
Company. In 1913 he made a trip to Europe on business 
relating to a patent suit in Germany and at the same time sanc- 
tioned the organization of a Wright Company in England. 

During 1914 Orville Wright bought up all the stock of che 
Wright Company except that held by his friend, Robert J. Collier 


MECHANICAL ENGINEERING 


This move was for the purpose of uniting the stock of the com 
pany practically under one name and then selling out, thus 
retiring himself from active association with the business 
This was accomplished in 1915, and his holding was taken over 
by a group of eastern capitalists 


SMITHSONIAN CONTROVERSY 


Over a period of some thirty years from 1910, much of Orvilk 
Wright's attention was taken up with an unfortunate contro 
versy with the Smithsonian Institution, finally settled to Mr 
Wright's satisfaction by a statement by Dr. G. C. Abbott 
Executive Officer of the Institution. In the years about 1910 
there was correspondence between Mr. Wright and the Smith 
sonian Institution regarding a flying machine or a model of on¢ 
for deposit in the National Museum, along with the model of thx 
Langley plane which fell into the Potomac River ina trial flight 
nine days before the successful flight of the Wright plane ar 
Kitty Hawk in 1903. When first exhibited in the Nationa! 
Muscum in 1918, the Langley machine bore the simple titk 
‘The Original Full Size Langley Flying Machine, 1903." For 
this simple label, others were substituted later containing the 
claim that Langley’s machine ‘‘was the first man-carrying acro 
plane in che history of the world capable of sustained fri 
flighr.”’ 

There was never any controversy as to who first 
plished"’ sustained free flight. That was everywhere conceded 
to the Wrights, but the claim that the Langley machine was 
“‘capable’’ of such flight was challenged by Mr. Wright 1 
defense of his own and of his brother's pioneer achievements 
Nothing came of the early correspondence regarding the furnis! 
ing, by the Wrights, of a model ora full-sized plane for exhibit 11 
the National Museum but finally, in 1914, resulting from a 
proposal by Glenn Curtis of Hammondsport, N. Y., it was 
decided to turn over the original Langley machine to M: 
Curtis for an attempt to prove that this structure was capable 
of sustained free flight. 

Numerous changes were made in the machine, some of them 
of definite importance to the test, and with these changes, a few 
flights were made over Lake Keuka, N. Y 
seconds in duration. Following this the Smithsonian a 
nounced in its Annual Report for 1914, that the Langley ma- 
chine ‘‘has demonstrated that with its original structure and 
power, it is capable of flying with a pilot and several hundred 
pounds of useful load This claim was again challenged 
by Mr. Wright and a long and very unfortunate controversy 
resulted. Finally, in 1928, Orville Wright, in reply to a re- 
quest from the Science Museum, South Kensington, London, 
sent the original Kitty Hawk flight plane to that Institution for 
exhibit 

Dr. G. C. Abbott became Executive Officer of the Smith 
sonian Institution in 1928, and took up the task of carrying on 
negotiations with Mr. Wright regarding the matters at issuc 
between him and the Institution. Finally it settled down to 
the proposal that Dr. Abbott should prepare a statement tor 
review by Mr. Wright, covering the salient points at issuc 
Several draughts were made of such a statement and it was not 
until 1942 that one was finally drawn up acceptable to Mr 
Wright. In this statement Dr. Abbott stated, ‘It is to be 
regretted that the Institution published statements repeatc«'ly 
to the effect that these experiments of 1914 (at Hammondsport, 
N. Y.) demonstrated that Langley’s plane of 1903, without 
essential modification, was the first heavier than air machine 
capable of maintaining sustained human flight."’ 

In addition to a brief history of the controversy with Mr 
Wright, the Abbott statement contained a long and detailed 
list of the changes made in the Langley machine before uncct- 
going the Hammondsport tests. With the acceptance of (his 
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statement by Mr. Wright as satisfactory to him, the way would 
appear to be open for the return of the Kitty Hawk machine to 
its native land,and to an honored place in our National Museum 


WRIGHTS RECEIVE MANY MEDALS AND OTHER HONORS 


The Wrights were the recipients of many awards and medals 
The list for Orville Wright includes the following: B.S. Earl 
ham College, Indiana, 1909; LLD, 1931; Dr. Tech. Sci., Royal 
Technical College, Munich, 1909; LLD, Oberlin, 1910; Harvard 
University, 1930; Huntington (Indiana) College, 1935; Sc.D., 
Trinity, 1915;. Cincinnati, 1917; Ohio State University, 1930; 
M.A., Yale, 1919; Dr. Eng’g, University of Michigan, 1921; 
Dr. Sci., Otterbein College, Westville, Ohio, 1947; Dr. Engrg, 
University of Dayton, 1943; Award of Collier Trophy, 1913; 
Gold Medal, Aero Club of France, 1908; Acro Club of United 
Kingdom, 1908; Academy of Sports of France, 1908; Acro 
Society of Great Britain, 1908; Congress of U. S., 1909; Stare 
of Ohio, 1909; City of Dayton, 1909; Aero Club of America, 
1909; French Academy of Sciences, 1909; Cross of Chevalier of 
Legion of Honor, French, 1909; Cross of Officer of Legion of 
Honor, 1924; Langley Medal, Smithsonian Institution, 1910; El 
liott Cresson Medal, The Franklin Institute, 1914; Albert Medal, 
Royal Society Arts, 1917; John Fritz Medal, 1920; bronze 
medal International Peace Society; John Scott Medal, 1925; 
Washington Award, 1927; Distinguished Flying Cross Award, 


1929: Daniel Guggenheim Medal, 1930; Franklin Medal, 
1933; Hon. Member Aero Club of Sarthe, France; Acro Society 
Great Britain; Aero Club of U. S.; Odesterreichischen Flug 


technischen Vereines, Vienna; Verein Flugtechniker, Berlin; 
The American Society of Mechanical Engineers; Acro Society 
of America; Mechanical Engineers, London; 
National Academy of Sciences; Hon. Aircraft Pilot Certificate, 
No. 1, issued by Civil Aeronautics Authority, 1940 

In 1915, by act of Congress, the National Advisory Com 
mittee for Acronautics was organized, and Orville Wright was 
appointed by President Wilson, one of the civilian members 
This post Mr. Wright held until his death, with quite regular 
attendance twice a year (annual and semiannual meetings) in 
He thus served as a member of this Committee 


Institution of 


Washington 
tor some thirty-three years 

Due to the accident at Fort Myer when Lieut. Selfridge was 
killed, Mr. Wright received severe back and hip injuries re- 
quiring some replacements by metal. This condition caused 
severe pain when traveling by railroad due to the jar and tremor 


of the car, and his keen devotion to duty to the Advisory Com- 
mittce for Aeronautics is shown by his willingness to subject 
himself, at least twice a vear, to the train ride from Dayton to 
Washington for attendance on these meetings. 


Aficr his retirement from active business pursuits, Orville 


Wright lived quietly at his home in Dayton. For occupation 
he spent much time with the records of the extended research 
work carried on both before and following the Kitty Hawk 
flight; with work in his laboratory on new ideas of interest to 
him; and with reading. He was an active and interested 
reader —fiction, biography, scientific journals, with occasional 
turns to an encyclopedia. He often read late at night, and most 


His chief public 


of his late evenings were spent in this way. 


obligation was attendance on meetings of the National Advi- 
sory “ommittee for Aeronautics. He was also greatly inter- 
ested in the Dayton Art Institute and in the Engineers’ Club of 
Day Among the projects worked on in his laboratory may 
be nored an automatic record changer for phonograph; a cipher 


machine during World War II, for the purpose of speeding up 
the transmission of cipher messages; and an improved form of 
typewriter. In connection with the subject of inventions, men- 
tion may here be made of the system of airplane control by wing- 
Warping mechanically connected with rudder control, which 





585 


embodies the aerodynamic equivalents of the system employed 
at the present time. Mention may also be made of the fact that 
while wind tunnels had been constructed in Europe, the wind 
runnel of the Wrights was the first in the United States. 


1928 PILGRIMAGE TO KITTY HAWK 


An event of supreme interest to Orville Wright occurred in 
December, 1928. This was a pilgrimage, organized by the 
National Acronautic Association, to Kitty Hawk, to the site of 
the first flight in 1903, twenty-five years earlier. This pil- 
grimage was participated in by members of the Acronautic 
Association, members of the National Advisory Committee for 
Aeronautics, members of Congress, Officers of the Army and 
Navy, and other high Government officials, with of course 
Mr. Wright at the head of the list—some 200 in number. 

The Congress of the United States had authorized the erection 
of a national monument on Kill Devil Hills by an act signed by 
the President on March 2, 1927, and the National Acronautic 
Association had authorized the erection of a memorial on the 
spot from which the first Kill Devil flight took place. The 
cornerstone of the national monument was laid on December 17, 
1928, at2 p.m., by the Hon. Dwight F. Davis, Secretary of War, 
with appropriate addresses, and the memorial of the National 
Acronautic Association was unveiled on the same day at 3 p.m 
with an address by Mr. John F. Victory, Secretary of the 
National Advisory Committee for Aeronautics. The national 
monument is a shaft of Monterey granite some fifty feet in 
height, while the memorial is a ten-ton granite boulder with a 
bronze tablet suitably inscribed. 

Orville Wright had the reputation of never having made a 
public address. On two occasions, however, he made a close 
approach. When the two brothers returned to New York 
from Europe in 1909, Wilbur made a speech at a Lawyers’ Club 
in New York and when he had finished, Orville was introduced 
and called upon for a few words. He replied, in effect, that he 
agreed with everything that Wilbur had said, and sat down. 
Another occasion was when the National Advisory Committee 
for Acronautics held a meeting in Orville Wright's home in 
Dayton on December 17, 1936. He had carefully counted the 
number of members and arranged the chairs in an oval form, 
but, by oversight, without a chair for himself. As befits a 
good host he stood for a time untila chair was brought. In the 
meantime, the regular chairman of the committee being absent, 
Orville Wright was nominated to preside as chairman of the 
meeting; whereupon he, standing, undertook to address a 
seated audience, arguing why he should not be elected to this 
office. The members noted that he was actually making a 
speech, which caused him to terminate his remarks abruptly, 
whereupon he was duly elected temporary chairman. 


AWARD OF MERIT 


In April of 1946, the President signed the certificate of the 
Award of Merit to Orville Wright for distinguished service 
with the National Advisory Committee for Aeronautics during 
the great war. Due to delays in the War Department, plans 
for the actual award were delayed until January of 1948, and it 
was planned that he would come to Washington on January 15 
for that purpose, but the condition of his health would not 
permit and gradually growing weaker, he died on January 30, 
without personally having received the award. 

The name of Orville Wright will always stand as representing 
a man of fine personal qualities, modest yet firm in holding to 
what he considered right and justice. He was a great and 
original thinker, and, with his brother, the first to solve the 
problem of human flight in a man-made machine, with all that 
this epoch-making invention has developed into in our own 
day. 










ENGINEERING an Orderly 


LOWERING of PRICES 


By C. W. S. 


PARSONS 


CONSULTING ENGINEER, LOS ANGELES, CALIF. « 


NE does not have to be an engineer to realize what has 

happened to the price of groceries, but what to do 

about it is something else. It is possible that the 
engineer may be able to contribute to a solution of the problems 
involved. 

Fundamentally, it is desirable that the lowering of prices 
be accomplished in an orderly fashion. An important point 
in any plan of approach to the problem would be to establish, 
as a reasonably attainable objective, the principle that fair 
dividends should be paid regularly, even in times when business 
falters. Today, dividends are good, generally, but many 
companies only pay dividends in peak years. Therefore, any 
sound policy, which opens up the possibility of continuing 
dividends, offers some incentive for executives, currently 
rushed with profitable business, to give the matter some atten- 
tion. 

Another factor demanding equal consideration is that of 
stabilizing wages at a high level during a period of receding 
prices. That condition alone spells slowly expanding mar- 
kets; to achieve it, steps of a clearly defined nature must be 
taken, for which there is ample precedent in the experience of 
some of our leading industrial units. 

What is actually happening today is that in many quarters 
prices are running ahead of the pocketbooks of thousands of 
people (particularly the so-called ‘‘white-collar’’ group, in- 
cluding engineers). That should supply reason enough, while 
business is at a high level, to concentrate on the problem of 
how to stimulate a healthy relation between prices, profits, 
employment, purchasing power, people, and prosperity. 

When prices run ahead of pocketbooks, there is usually 
shrinkage of purchasing power, and sales fall off. This is true 
in general, and also in connection with specific products or 
services, in which case there is what amounts to competition 
on the basis of relative values. When sales fall off, the effect 
is much the same as what happens when physical productive 
capacity is built ahead of demand. The total capacity of the 
particular branch of industry cannot in the circumstances be 
operated without creating a vigorous competitive struggle to 
divide up the market. 

Those who were actively in touch with business affairs during 
the period between the two world wars have a vivid recollec- 
tion of high prices, shrinking markets,utthroat competition 
overproduction, the drying up of profits, considerable want in 
the midst of plenty, lack of demand because of lack of money, 
and a host of other economic ills. 

The palliatives and cures offered at the time were not par- 
ticularly satisfactory. There was talk about ethics in buying 
and selling, and the discouragement of price manipulation. 
Price-fixing was legally ruled out but practically was necessary. 
There were codes, which offered just enough enticement to 
lead thousands of businessmen to consider seriously selling the 
precious freedom to manage their own enterprises in ex- 
change for some sort of guarantee of profit instead of loss. 

Yet the answer to the problem was known then, as it is 


known now. There were executives then who put their fingers 
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on the key log in the jam. Their companies came through, 
not wholly unscarred, but sound. In numerous 
and in spite of adverse circumstances, their dividend records 
When a herd stampedes, it creates a certain amount 
It costs money to ride out an economic storm 


instances 


were good . 
of destruction. 
Even when operations are maintained at a reasonable level! 
there are disturbing factors. However, before considering 
how the companies which act as economic stabilizers function, 
even in the face of upset conditions, it is pertinent to the solu- 
tion of the problem to determine what happens to the ones 
that contribute to the upset, and how they go about it 


HOW THE STAMPEDE STARTS 


When prices run ahead of pocketbooks and sales fall off 
there is a conventional or traditional reaction on the part of 
many if not most industrial and business managers. In order 
to spread overhead to cover as large a volume of sales as possible 
to keep away from the break-even point, and to avoid depleted 
returns, they launch a drive for full-capacity output, offering 
goods at close-margin prices, thus figuring on earning the 
necessary over-all profit on volume business 

But, in the circumstances, the profit rarely materializes 
Competition retaliates against the drive by cutting prices to 
“buy back"’ the part of the business it considers its own. This 
is the standard pattern of cutthroat competition. In normal 
times, in very few businesses or industries is the over-all 
demand likely to average two thirds of capacity. This is 
what stamps the drive for full-capacity operation §short- 
sighted and largely ineffective. The unending struggle to 
divide up limited markets is what creates the recurring cycles 
of boom and bust. 

Whenever competitive price-cutting starts, profits begin co 
disappear. When or before losses occur, it is considered neces- 
sary to curtailexpenses. People are removed from the pay roll 
Supply sources may be pressured to shave prices, and orders are 
cut down. There is a cumulative decrease in purchasing power 
which follows a kind of chain reaction through the channels 
of supply and trade. If the effect reaches far enough and is 
strong enough there may be marked economic stringency nd 
even a ‘‘bust.”’ 

There seems to be something of a blind emotional drive 
behind this way of doing business. It is almost as if people 
had a feeling of fatalistic impotence regarding whatever ‘lls 
within the realm of what might be called the ‘‘econc nic 
weather." That is, it would seem so except that there are 
companies, most of them in the blue-chip corporation < ivi- 
dend-paying class which, when there is a shrinkage of ur 
chasing power and sales fall off, act according to the prin: ‘ple 
that dividends come from profits, not from volume sales. 

Just as there has always been a lot of futile talk abou: che 
atmospheric weather without anything being done abou: it, 
until engineers decided there should be a way to apply some 
of the techniques learned in other activities, so perhaps the 
time has come for engineers to study further the pertinent 
principles and the experiences of others in order to discover 








































See Senne napster 














al 











Jury, 1948 


a way to influence the economic weather and, in particular, 
local situations to control it 


FUNDAMENTALS OF SUCCESSFUL BUSINESS 


To show that there is material upon which to base such a 
study it might be pertinent to call the roll of the country’s 
blue-chip corporations particularly the ones which have good 
earnings records to determine how they qualify as economic 
stabilizers, to find out their operating policies, and to analyze 
what they accomplish with regard to the following: 


1 Regular payment of dividends year in and year out 

2 Continual improvement in the values of products 

3 Progressive improvement in operating methods 

4 Gradual but definite lowering of production costs except 
in periods like the present when inflationary shocks boosting 
costs have to be overcome by patient determined effort. 

5 Corresponding reduction in prices again, except in very 
unusual times like the present 

6 Steady expansion of markets 

Generally high average wages 
8 Constantly increasing number of workers except when a 


general slump in purchasing power reduces sales. 


If the economic pattern which involves cutthroat price 
competition and the boom-and-bust routine makes for an 
inevitable and constantly recurring struggle to divide up limited 
markets, the pattern we are seeking to clarify is the opposite 
It calls for competition in productivity and makes for stabilized 
activity designed to minimize the economic peaks and valleys 
created by the upheavals caused by traditional business ex 
pedients. It consists in exerting unceasing efforts toward 
creating and supplying markets containing plenty of customers 
by offering better and better goods and services at lower and 


ower prices. 
COMPETITION IN PRODUCTIVITY 


In order to engineer successfully a situation based upon the 
principle of competition in productivity it is necessary to 
have a clear understanding of what constitutes sound pricing 
policy. There are numerous terms in the economic equation 
all of which must be provided for satisfactorily if a real 
sulution is to be found. Scrutiny of the following will 
show how important is pricing policy in getting the correct 


answer: 


The people who furnish the capital with which an enter- 
is financed are just as much entitled to be paid regular 
lends for the use of their money as anyone else is entitled 
paid for doing work as an employee of the organization. 
It has even been proposed that top management bear the risks 
eration and only receive payment after workers and stock- 
rs are paid. Thus, good management would be re- 
led and bad management penalized. However, for the 
se Of this analysis, it is sufficient to recognize that stock- 
lers must receive reasonable dividends regularly, just as 
xs must be paid interest on loans. As a practical matter, it 
be emphasized that without providing for dividends 
irly, the directors of few corporations would feel free to 
ize continually the regular expenditure of considerable 
»f money for an equally essential purpose. 
This equally essential purpose, and, in many respects, a 
prime factor in any regime of competition in productivity, 
ists in finding ways and means of producing better and 
t goods and services at lower and lower cost, as has already 
becn stated. To do this, it is necessary to spend money on a 
continuing program of research and development. 
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3 Of necessity, this program of research and development is 
designed to appraise and find ways of improving organization 
management itself, and the operations of engineering, sales, 
finance and accounting, procurement, production, and per- 
sonnel. The objective is to uncover and make use of the best 
in techniques and processes. 

4 The method of organizing such research and develop- 
ment, whether as a special function under general manage- 
ment, or as a series of separate assignments the general manager 
orders carried out by or for department heads, and others, would 
depend upon the circumstances. The point would be to get the 
work of research and development done thoroughly and sys- 
tematically by people who can and will spend the necessary 
time and thought free of immediate operating demands. 

5 In order to obtain the funds to pay for regular dividends 
and for the cost of a thoroughgoing program of research and 
development, it is necessary that a normal volume of business 
be obtained, at prices providing a fair margin of gross profit. 
How to obtain such profit regularly was carefully investigated 
by the late W. L. Churchill, a member of this Society. Church- 
ill performed what amounted to a classic in research, during 
the 1920's, in an effort to determine why so many companies 
having well-run production facilities only paid dividends in 
peak years. 

6 Churchill' found that in order to earn what amounted to 
the economically sound profit on a normal volume of business a 
definite expenditure of selling effort is required. This sound 
profit objective Churchill claimed to be equal to the conversion 
cost, or in the case of distribution operations, the service cost 
Conversion cost equals manufacturing cost, i.c., productive 
labor, factory overhead, and the part of administrative cost 
attributable to production. It includes no element of selling 
expense or cost of purchased material 

7 As previously indicated, profit or earning power is 
related to selling effort. Through advertising and sales it is 
necessary to acquaint a sufficient number of people with the 
values offered. The cost of this selling effort, Churchill deter- 
mined to be as follows: 


(4) On sales, manufacturer to wholesaler or to another 
manufacturer, selling cost is one half of conversion cost. 

(6) On sales, manufacturer to retailer, the selling cost is 
equal to the conversion cost. 

(c¢) On sales, manufacturer to ultimate consumer, the selling 
cost is twice the conversion cost. 

(4) These criteria govern for normal volume of business, 
earlier described as output corresponding to ratio of over-all 
demand to over-all capacity of the business. Ratio of profit 
to sales effort does not hold when the expenditure for sales 
is markedly under or over normal. 

8 Many of the dividend-carning companies investigated by 
Churchill knew nothing about his method of constructing 
prices, but apparently their price “‘curves’’ coincided with his 
in the range corresponding to the operations they were per- 
forming. This occurred so often that he pursued the idea 
systematically, working by a process of elimination, until he 
became convinced that he had discovered principles which 
might prove to be fundamental laws. His ideas stand up under 
careful scrutiny; others who knew him and those who ex- 
amined his records, agree. Certainly, any program of research 
and development would be incomplete without there being a 
careful appraisal of his findings. 

9 The following breakdown demonstrates Churchill's 


1 “Pricing for Profit,’’ by W. L. Churchill, The Macmillan Company, 
New York, N. Y., 1932. 
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conversion-cost method of pricing for the case of an article sold 
by the manufacturer to the ultimate consumer. 


Productive labor $ 25° 
Factory overhead 35 
Conversion cost 60 
Profit? . 60 
Material, at cost 100 
Advertising and sales 120 
Factory price to consumer $340 


* Assumed amounts. 
» The cost of research and development is included 


10 Churchill declared that the price to the ultimate con 
sumer should not be higher when distribution is effected 
through a wholesaler-retailer chain, assuming that the same 
services are rendered, otherwise distributors become economic 
burdens. There is reason to believe, in some instances, that 
distributors do not put in the economically required selling 
effort to bring in a normal volume of business at full profit 


A FIELD FOR THE ENGINEERING APPROACH 


It would seem as if engineers especially would see real valuc 
in the approach to commercial and industrial operation so 
briefly discussed in the foregoing. The kind of pricing policy, 
specifically contemplating an active program of research and 
development, opens up almost unlimited opportunities for 
expanding markets and creating jobs. This can be accomp 
lished through systematic search for and adoption of better 
techniques and processes, and better ways of organizing and 
performing the various functions of a business 

From the point of view of a manufacturer, this approach 
provides means whereby the sales staff can be released from the 
toils of competitive price manipulation and get busy with che 
job of ‘‘selling the company and all its works;"’ enthusias 
tically revealing to buyers the values they are getting at the 
steadily improving prices, by reason of the continuing and 
thoroughgoing developments always under way at the factory 

Note, too, that the objective of such a program is ‘to start 
today to engineer costs to the point where ultimately, even ina 
tight buyers’ market, the company will be in the position of 
meeting cutthroat price competition at a profit 

According to Churchill the conversion-cost method of build- 
ing prices helps to climinate the under- and over-pricing of 
individual items, with consequent direct improvement in pro 
fits, but without necessarily raising the general level of prices 
of the whole of the company’s output 

From the point of view of an industrial organization buying 
materials or supplies, the absence of this kind of pricing policy 
behind the program of a vendor could be the signal for caution, 
and the occasion for pointed suggestions by the purchasing 
agent as he tries to find out just what he would be getting 
at the prices quoted 

If, in the business of buying, the selier can be made to ex- 
plain the content of the values offered, it is not beyond reason 
co say that a factory's decision to buy could be understood to 
depend partly upon whether the pricing policy of a vendor 
proves that he is competing in productivity rather than in 
price-cutting. 

Likewise if the business of selling can be made the means of 
educating the buyer on the content of the values offered, it is 
not beyond reason to say that the buyer's decision to purchase 
could be influenced by his becoming aware of the operating 
program and the pricing policy of the vendor. 

Prices are not just things to accept passively, as for example 
the ‘best of three bids,’’ or some similar basis. The engineer 
knows he can determine what it costs to produce goods or to 
supply services. With reasonably sound pricing techniques 
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as guides, he can ‘‘fabricate the tools’’ with which to “‘sell”’ 
the vendor on the reasonable cost to produce and the fair price 
to charge. 

One dictionary definition of engineering is ‘‘painstaking 
management.’" If painstaking, which means diligent and 
careful endeavor, can be considered legitimately as being some 
thing actuated by intelligent appraisal of facts and funda 
mental principles, as opposed to hunches, hopes, and emotion 
ally influenced drives, it does look as if the time has come for 
engineers to sprinkle some dry logic into a few cloudy thoughts 
and see if they cannot find out how to go about making fait 
economic weather. One of these days it is going to be needed 

The various principles herein discussed can serve as a starting 
point for any company which really is determined to find ways 
and means of getting prices, that is, their prices, going down 
ward in an orderly manner but still serving to pav them fair 
profits 

Certainly it is reasonable to suppose that an early subject 
tor widespread research and development would be pricing 
policy and its relation to competitive productivity and profita 
ble operation 


CONCLUSION 


In concluding, it should be observed that efforts of enter 
prises, generally, to free themselves from various forms of 
government restraint and interference presumably could be 
made to accomplish more, if the widespread adoption of re 
search and development, designed to improve organization 
management and the various operating functions, was shown 
to be creative of better values, lower costs, reduced prices, 
expanded purchasing power, and broader markets. 

It must be realized that only strong and effective leadership 
would make it possible for the force of public opinion to be 
marshaled in a move to influence operators in various fields 
of endeavor to take active cognizance of these principles. It is 
also true that individual companies can benefit by their adop 
tion, regardless of what their neighbors or competitors do 

Those who do take advantage of these principles will hav« 
a stabilizing influence at such time as a contraction in business 
occurs. The degree of such influence will depend upon their 
oumber with relation to the thousands resorting to cutthroat 
competition. 

It is just possible that in the last analysis it will be che 
engineers who take time by the forelock and individually and 
collectively generate the imaginative steam that will serve to 
start prices moving downward, a step at a time, in the orderl\ 
manner necessary to the economic well-being of the country 


ONE may well ask: “What is the true function of che 
Engineering College?’’ One major purpose of a technical 
education is, of course, preparation for earning a living but che 
real function of the engineering college does not lie in mere 
vocationalism or training for a specific job. Vocational train 
ing has no aims beyond itself. True nigher education trains 
the mind, and education for a profession such as engineering 
can and should be concerned with underlying principles ra‘ her 
than solely with the acquisition of specialized knowledge and 
techniques. Such an education will turn out not mere tech 
nicians but men adaptable to the jobs they find, men equipped 
with a fine sense of integrity, with an insatiable curiosity, a0 
ability to discern the true from the false, the mediocre from the 
excellent, and a respect for the orderliness of a universe w!)ich 
finds itself best interpreted in scientific laws and principles. 
Thus we can logically conclude that the education of the «agi- 
neer is not merely a matter of method but importantly ove of 
breadth.—T. Kerra GLENNAN. 
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considered to be nothing more than a shaft in a hole. 
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PHENOMENA 


Use of Transparent Models for Purposes 


of Demonstration and Study 


By JOHN BOYD 


WESTINGHOUSE RESEARCH LABORATORIES, EAST PITTSBURGH, PA 


VERSIMPLIFICATION of a problem often obscures the 
real nature of the actual phenomena involved. Thus 
the journal bearing, prior to the time of Reynolds, was 

As a Fe 

sult, many of its characteristics of operation could not be ex 

plained 

Reynold’s application of the principles of hydrodynamics tor 
ideal cases, and the extension of the application to practical 
examples by others have made it possible to correlate theory and 
experiment. However, the nature of the expressions obtained, 
and the number of factors involved make it difficult to obtain a 
clear picture of the interdependence of the different variables 
without considerable study 

As an aid in demonstrating some of the principles of hydro- 
dynamic lubrication, and as a help in giving added meaning to 
the analysis, simple transparent models may be used. 

One of the advantages of transparent models is that they pet 
mit observation of the lubricating film and detection of discon 
tinuities and differences in thickness by variations in film color 

[ransparency also permits the path of the lubricant to be 

raced through the bearing by introducing filaments of dye into 
the oil film. 

A further advantage is that, by providing small holes at 
lifferent points, the pressure of the film at cach of these points 
will be indicated by the height to which the lubrication rises 


in the holes 
Uncil recently, glass was the only transparent material availa 
but because of fabrication difficulties it was little used 
However, the advent of transparent plastics, which can be 
hined and polished casily, has altered the situation con 
rably. 
Chis paper describes the construction and operation of simple 
r- and journal-bearing models, by means of which it is 
ible to show the pressure developed in an “‘oil wedge,’ the 
tion of the maximum pressure, the effect of speed, viscosity, 
o forth. 
other use to which transparent models may be put is the 
rmination of the extent to which the idealized conditions 
in analyses are borne out in practice. Most analyses 
me the bearing to be supplied with a full fluid film. Prac 
lly, this is not always the case, as may readily be seen from 
del study. The models are particularly useful in deter- 
ng the effectiveness of grooves, reliefs, and the like 
though other discussions of the use of transparent models 
ibly exist, a survey of the literature by the author un- 
red only the paper by Barnard,' which describes a glass 
ing used to study flow patterns. 
ferences to other types of demonstration apparatus are more 
crous. Two of the more important ones are the Kingsbury 


Oil Flow in Plain Bearings,’’ by D. P. Barnard, 4th, Industrial 
Engineering Chemistry, vol. 18, 1926, p. 460. 
tributed by the Machine Design Division and presented at the 
cmi-Annual Meeting, Milwaukee, Wis., May 30-June 5, 1948, of 
{HE American Society oF MECHANICAL ENGINEERS. 
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ur-lubricated thrust bearing? and the McKee lubrication indi- 


cator 
FABRICATION OF TRANSPARENT MATERIAL 


The models used to date have been made from transparent 
icrylic resin which is available in rods, tubes, sheets, and blocks 
in a wide variety of sizes.‘ In block form, the cost is about 
$1.65 per lb (density, approximately 0.07 lb per cu in.). 

The usual rules of machine practice apply to che machining of 
acrylic resin which has working qualities similar to those of 
The cutting edges of the tools should have no rake and 
Since the resin 


brass. 
should be sharp and free from nicks and burrs. 
is a poor heat conductor, and since it is also thermoplastic, 
softening will occur if it is machined at too high a speed. In 
cases where machining must be done across surface discontinui- 
ties, light cuts and small feeds should be used to prevent chip- 
ping at the edge where the tool leaves the work. Machined 
surfaces should be as smooth as possible to facilitate polishing. 

Drills used for metal may also be used for acrylic resin, but 
better results are obtained if the drills are ground with a very 
small lead. The drill should be withdrawn frequently to pre- 
vent the hole from being clogged by the cuttings. When drill- 
ing through a piece of resin, the pressure should be relaxed to- 
ward the end of the drilling operation to prevent chipping. 
Long holes such as the '/;-in-diam holes of the present models 
can be drilled by ordinary drills to which extension pieces have 
been silver-soldered. 

Acrylic resins are usually polished by buffing with a cloth 
wheel rubbed with tallow and abrasive. This method is rapid 
but tends to round off the edges. Rounding can be largely 
eliminated by hand-polishing, using a solution of No. 3 polish- 
ing alumina, and a small felt pad. 

The models may be cleaned with kerosene or naphtha. Car- 
bon tetrachloride should be avoided because of its effect on the 


resin 
THE PLAIN SLIDER BEARING 


Figs. 1 and 2 show a model of a slider bearing designed to 
illustrate the principle of the ‘‘tapered oil film’’ or oil wedge. 
Either of the 3-in. X 5-in. faces may be used as the sliding sur- 
face. One of these faces is flat, the other is provided with a 
tapered groove. Five '/\s-in-diam holes perpendicular to the 
sliding faces permit the lubricant to rise to a height, depending 
upon the pressure within the lubricating film. 

It is most effective to demonstrate the operation of che flat 
Pushing the block back and forth in the 


sliding surface first 
2**Lubrication,’’ by A. E. Norton, McGraw-Hill Book Company, 
Inc., New York, N. Y., 1942, p. 8. 

3**Theory of Lubrication,’’ by M. D. Hersey, John Wiley & Sons, 
Inc., New York, N. Y., 1936, p. 66. 

4 Manufactured under the trade names of *‘Lucite’’ (CE. I. du Pont 
de Nemours and Company, Arlington, N. J.), and **Plexiglass’’ (Rohm 
and Haas Company, Philadelphia, Pa.). Manuals giving physical 
properties and fabrication instruction may be obtained from either 
manufacturer. 

























SLIDER  (@)TAPERED GROOVE (3) HOLE (jk DIA) 4) OWL PAN 





FIG. 1 SLIDER-BEARING DEMONSTRATION APPARATUS 





FIG. 2 SLIDER-BEARING MODEL 


pan without lubricant will give an idea of the resistance to slid 
ing with dry friction. 

A light turbine oil (150 SUV ar 100 F, or approximately SAE 
10) colored with an oil-soluble dye,® such as ‘‘Resin Red Z,’"' 
may now be poured in the pan around the block. If the block 
is again pushed back and forth, it will be found that the resist- 
ance to sliding will be greater’ than the resistance encountered 
for the dry surfaces. The explanation of this apparent paradox 
is that the front edge of the block permits only a very thin film 
to be drawn beneath it. Since the force required to shear the 
film is inversely proportional to the film thickness, the resist- 
ance for the thin film is actually quite large. Assuming the 
film to be a tenth of a mil (1 X 10~‘ in.) thick, calculations 
based upon the viscous properties of the fluid show that the 
force required to push the lubricated block (at a certain speed) is 
almost 3 times as great as the force required to push the unlubri- 
cated block.® 


5 Approximately lcc per pt. Predissolving the dye in a small 
quantity of carbon tetrachloride will assist in getting a uniform dis- 
persion in the oil. 

6 National Aniline Dye & Chemical Company, Buffalo, N. Y. 

? This will be true only if the surfaces of the block and pan are flat. 

8 From Newton's expression for viscous flow r = uv/y, where r 
is the shearing stress between block and fluid, u is the coefficient of 








Under normal conditions the motion of the lubricated block 
is apt to be unsteady. This is due to deviations from perfect 
flatness of the bottom of the pan. If the experiment werc 
carried out ona scraped surface plate, the motion would also b« 
unsteady but the frequency of the irregularities would be higher 
However, if an optical flat were substituted for the surfac« 
plate, the motion would be found to be quite smooth 

Assuming that the experiment is carried out in the foregoing 
manner, no appreciable rise of lubricant in the holes will b« 
observed, indicating that there is no tendency to develop pres 
sure within the film. If, instead of placing the block in the pat 
and pouring the lubricant around it, the block is put in last, th 
lubricant will rise immediately in the holes as the block is 
lowered. Because the clearance beneath the block is small, 
resistance to the outward flow of the lubricant from the holes 
will be great, and considerable time will be required for the oi! 
level to reach equilibrium 

If the block is lowered onto the lubricated surface and im 
mediately pushed back and forth, very little resistance to 
motion will be noted because the film thickness is large. As 
the lubricant becomes squeezed from beneath the block and th 
film thickness decreases, the resistance will become greater 
Variations in the thickness of the film will be visible throug! 
out the experiment as differences in color 


SLIDER BEARING WITH A TAPERED OIL FILM 


By taking the bleck used previously and turning it over 
that the tapered groove is down, the principle of the taper 
oil film or oil wedge may be demonstrated 

If the block is now placed in the pan, oil will rise immed 
ately in the holes just as was the case with the plain slider, b 
because of the relatively large clearance provided by the taper 
groove, the level of the oil in the holes will fall rapidly co ¢ 
capillary height (about '/, in. 

If the block is now pushed in the direction of the thicker por 
tion of the film so that the flow in the film is converging, it wil! 
be found that the oil will rise in the holes to a height propor 
tional to the pressure within the film as shown in Figs. 1 and 2 

From the theory of slider bearings,® the pressure developed at 
any point in a tapered oil film, see Fig. 3, may be comput 
from the expression 


uvb 
p= pa ? 
where 

p = pressure, ps! 
a = viscosity, reyns (lb sec, in.” 
v = velocity of slider, ips 
b = length of slider in direction of motion, in. 
4, = maximum film thickness, in 


4, = minimum film thickness, in. 
q = factor, depending upon position at which pressure 1s 
measured and upon the ratio 4,/h2 


This expression shows that the pressure is zero if the spe 
is zero; a relation which may be demonstrated by noting chat 
the pressure falls to the capillary height .f the block is stopye¢ 


viscosity, and v/y is the rate of shear (assuming linear veiocity 
tribution). 

Assuming velocity, » = 1 ips, film thickness, y = 1 X 10° '0 
uw = 15 X 107 reyns (Ib sec/in.”) the force P; to shear the film or che 
3-in. X §-in. face becomes P; = 3 X § X15 X 10° X 1 K 104 = 2.25 
Ib. 


For dry friction, assuming weight of block = 4 lb and coeffi 
of friction = 0.2 
P = 0.2 X 4 = 0.8 lb 
® Reference (2), chapt. V. 
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The direct proportionality between pressure and speed may bh 
shown by pushing the block at different velocities, the higher 


the velocity, the higher che pressure. '° 
If the motion of the block is reversed so that the flow in th« 
and the 


ilm is diverging, the velocity v, becomes negative, 


pressure tends to become ‘‘negative™’ or to fall below atmos 
oheric. This is demonstrated in the model by the downward 
flow of air through the holes and into the oil film when the 
block is moved in the direction of the thinner portion of the film 

The smaller pressure produced by a liquid of lower viscosity 
may be shown by replacing the turbine oil with kerosene. 

The dotted line in Fig. 3 shows the theoretical pressure dis 
tribution in the film. It will be seen that the maximum pres 
sure does not occur at the mid-length of the block, but is located 
ipproximately 9 of the distance from point 1 to point 2 

The influence of the thickness and the shape of the film may 
be illustrated by providing blocks having different grooving 


[he proportions of th« 





rroove employed in the 
model described were 
chosen to give optimum 
mnditions (h,/h 2.5 
ipprox 
[It is not intended that 
the foregoing demonstra 











tion convey the idea that 
th machining of a 
tapered groove on the bor- 





h h 
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tom of a plain slider bear- FIG. 3} PRESSURE DISTRIBUTION FOR 


x would produce a prac- — sLIDER BEARING WITH TAPERED O11! 
ildesign. The model FILM 
should be considered only 
1 means of illustrating the properties of the tapered oil 
ms which are employed in Kingsbury-type thrust bearings 


1 are inherent in journal bearings. 


THE PLAIN JOURNAL BEARING 


igs. 4 and § illustrate a journal-bearing demonstration 
naratus designed to show certain characteristics of a plain 
rnal bearing. The model consists of an aluminum journal 

h may be rotated by hand and a 180-deg bearing which 
son the top of the journal in a manner similar to a railway 
Attached to the bottom of the bearing are four 
supporting the oil reservoir and a steel counterweight 


bearing 


reservoir may be adjusted vertically to bring the oil in con 
with the undersurface of the journal. The counterweight 
s to provide a load for the bearing and as a pendulum 
tht to produce a restoring moment when friction tends to 
the bearing. The apparatus is similar in many respects 
equipment used by Beauchamp Tower to obtain che data 
vhich Reynolds developed the hydrodynamic theory of 
ation. Diametrical clearance of the model was 20 mils 
attaching a pointer to the top of the bearing with a small 
f plasticine and fastening a fixed scale to the journal 

t, the coefficient of friction of the bearing on the journal 
indicated directly. The data given in Fig. 4 will give 

ct scale for an apparatus built to the dimensions shown 
desirable to demonstrate the performance of the bearing 


iming: » = | Ips 
“u = 15 X 10~* Ib sec/in.? 
b= § in. 
q = 0.25 for point of maximum pressure 


be = 0.010 in. 
sity of oil = 0.0325 lb per cu in. 
p = 0.1875 psi or 0.1875 = 
} 0.0325 
iS a sustained speed of 1 ips will cause oil to flow out of the top 


the block. 


5.75 in. of oil 
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FIG. 4 JOURNAL-BEARING DEMONSTRATION APPARATUS 





FIG. 5 JOURNAL-BEARING MODEL; WITHOUT LUBRICANT 


without lubricant first. If the crank is turned very slowly, it 
will be found that the pointer will move over to approximately 
0.2-0.3, see Fig. 5, before the bearing breaks away. Con- 
tinued turning will produce an oscillatory motion with the 
bearing alternately sticking and slipping. 

If a lubricant were now introduced and if open holes similar 
to those used with the slider bearing were employed, convenient 
operating speeds would produce relatively high film pressures, 
and oil would overflow from all of the holes. This would pre- 
vent noting any differences in pressure throughout the film. By 
providing a stoppered air chamber at the top of each hole the 
higher pressures may be handled easily, and the rise! of the oil 
in the holes will be approximately proportional to the film 
pressure. 

When oil is placed in the reservoir and the journal turned over 
for the first time, the bearing will start under dry-friction condi- 
tions since the oil will not be carried to the sliding surfaces 
until the journal has made about one half a revolution. If the 
journal is turned very slowly, the film formed will be rather 

11 Without the air chamber, the rise of the oil would be about 25 
times greater. 



































FIG. 6 JOURNAL-BEARING MODEL; WITH LUBRICANT 
p++ +H imperfect but the coefficient 
i of friction will be found to 
decrease. As the speed of 
; rotation is increased, the co- 
efficient will fall almost to 
' zero and the oil will rise in 
— the holes as shown in Figs. 6 

LOURNAL, and 7. _ 

CENTER The similarity between a 





journal bearing and a slider 
bearing with a tapered oil film 
will become apparent from 
Fig. 7. Because of the differ- 
ences in radius between the 
bearing and the journal, a 
converging film is automatically formed on the ‘‘up”’ side of 
the bearing, giving rise to a region of positive pressure. 
On the ‘“‘down”’ side of the bearing, the film, being divergent, 
tends to set up a negative, or subatmospheric pressure. 

In starting from rest under conditions of dry friction, the 
point of contact between the journal and the bearing moves in a 
direction opposite to the rotation until the friction angle is 
reached, as shown in Fig. 8, which illustrates a full 360-deg 
bearing. When starting from rest under lubricated conditions, 
the journal and bearing will behave initially as though no 
lubricant were present and the point of contact will, at first, 
move in the same direction as for dry friction. Since this 
creates a converging film and hence increased pressure on the 
up side of the journal, the journal (or bearing, depending 
upon which is fixed) is displaced laterally so that the point of 
minimum film thickness moves in the direction of rotation until 
equilibrium is satisfied. The point of minimum film thickness 
can be observed on the model as a light-colored region. The 
shift of this region with journal speed can be seen by careful 
observation. 

The presence of a region of negative pressure can be 
demonstrated by removing the end stopper so that air may be 
drawn into the film. Because the region of negative pres- 
sure also shifts with journal speed, it will require some experi- 
mentation to determine the proper rate of cranking 
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A more striking demonstration of the pressure developed i: 
the film may be made by withdrawing one of the stoppers in th 
pressure area. Even very slow-speed cranking will cause th 
oil to rise to the top of the hole and to overflow. It was pri 
cisely this same operation which led Beauchamp Tower to mak 
his extensive investigation of the full-film-lubricated journa 
bearing. 

Although the full significance of the so-called “‘character is 
tic curve’’ of coefficient of friction versus uN/p (viscosity 
speed/unit pressure) cannot be shown by the model, some of its 
implications may be illustrated by comparing different stages 
of operation of the model with the curve in Fig. 9. Since th 
viscosity and the pressure remain constant, only the speed ca 
be varied. Little change in the static or starting friction will 
be noted whether the journal is started up dry or after shutdow: 
following previous operation with a lubricant. It will not b 
possible to crank the journal fast enough by hand to illustrat 
the increase in friction in the full-film-lubricated region 


WICK-LUBRICATED JOURNAL BEARING 


By placing a 2-in. X 3-in. X °/q-in-thick felt pad in the oil 
reservoir and adjusting the latter so the pad wipes the journa 
a felt or wick-lubricated bearing can be simulated. 

A noticeable difference in performance between the wick 
lubricated bearing and the one described previously is that t 
wick prevents a thick film from adherir.g to the shaft. Since 
the film is not capable of filling the entire clearance space, ¢ 
bearing load will be carried by a narrow film at the top, a 
because the load is fixed, the pressure within this region will !x 
noticeably higher than the pressure for the flooded bearing 


| 


APPLICATION TO ACTUAL BEARING PROBLEMS 


Transparent models have also been found to be helpful 1: 4 
number of actual bearing problems. Two interesting cases 
were a study of groove design for a ring-oiled bearing and in 
investigation of the proper location for the window in a wick 
oiled bearing. 
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Technique of EXPERIMENTING 
in the FACTORY 


By LEONARD A. SEDER 


QUALITY CONTROL ENGINEER, GILLETTE 


VERY factory has its chief trouble-shooter. Sometimes 
he is the foreman of the job, sometimes the chief in- 
spector, the superintendent, or again the process engi- 

neer. Whatever his title, to him falls the job of pressing the 

right buttons to keep the job humming in a quality sense. 

Intimate familiarity with the process, ingenuity, detective 

ability, and horse sense are usually the chief tools in his kit 

Frequently, however, the issues are so important that he cannot 

rely solely on these but must resort to ‘‘making an experiment”’ 

speak for themselves.”’ 

thus obtained often speak double 


to let the facts 
Unfortunately, “‘facts’’ 
talk. What is a sound conclusion today fails to stand up to- 
morrow. ‘Something else must have changed"’ is the usual 
disposition of the matter after much head-scratching. What 
to do with all the ‘something elses’’ which constantly get in 
the way of permitting a straightforward conclusion to an ex 
periment is not always a simple problem 
Lately, two new tools for dealing effectively with ‘‘extrane 
us’ influences have been developed. One is the “concept of 
variation’’ embodied in the viewpoint of statistical quality 
control, and the other, its twin sister, is ‘‘analysis of variance.” 
Much has been written to explain the former in layman lan 
guage, but little is available on the latter, possibly because of its 
inherently mathematical nature 
Statistical methods in the design and analysis of expert 
ments have a great contribution to make to industrial thinking 
[here is so much to be learned from the cold sheer logic im 
plicit in the design of such experiments that vast improve 
ments in experimental technique can be made from a study of 
the design factors alone, quite aside from the statistical methods. 
Ir is the purpose of this paper, therefore, to show how those 
ho would experiment on industrial processes can profitably 
a leaf from the book of the statistician, even though they 
hew his statistical methods. In brief, it is an effort to 
bridge the wide gap between the limitedly practiced ideal 
rimental technique employing statistical analysis and the 
h more prevalent hit-or-miss methods 
he inadequacies of present methods are best shown by an 
mination of some of the typical fallacies of reasoning suf- 
tered by those who lack a clear picture of the “concept of 
ration.” 


THE GUINEA-PIG FALLACY 


first is what Paul Peach! has called the ‘‘guinea-pig”™’ 
'a'lacy, so-called because it used to occur in medical research 
Because it is true of guinea pigs, therefore it is true of 

in beings."’ It is the fallacy of inducing too general a 
from too limited an amount of data, or of extending an 
ncuction from one set of circumstances to an entirely new set 


The Use of Statistics in the Design of Experiments,’ by Paul 
reach, Industrial Quality Control, November, 1946. 
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of circumstances, under which it is not, per se, applicable. This 
type of fallacious reasoning is so much a part of almost every- 
one’s daily thinking that it requires a conscious effort to over- 
come it. We judge a new acquaintance by a few chance re 
marks or even merely by his background. Bitter personal 
controversies result from too hasty inductions from a few bits 
of evidence and, even more regrettable, from deliberate omis- 
sion of evidence which fails to support the induction. People 
believe generalities which they want to believe. ‘‘The wish is 
father to the thought, ’’ as it is said. 

A certain shoe manufacturer once tested some samples of a 
particular plastic material for use in place of upper leather 
So poorly did the samples stand up that the executive con- 
cluded that all plastics were unsuited for such use. Events 
since have proved his error. An engineer of the author's 
acquaintance performed life tests on some pilot-plant samples 
of a new type of rectifier and published the results, indi- 
cating that they were typical of the product's performance 
Much to his chagrin, he has never been able to obtain the same 
results on production samples. An inspection supervisor used 
to ‘‘spot-check"’ his employees’ work daily by sampling from 
the top tray of the day's skidload as it left his department. 
Somehow, his results always were at odds with what the as- 
sembly department found later. He finally discovered that the 
routine of picking up the inspectors’. work practically guaran- 
teed that the top tray would always be the work of the same 
operator, who happened to be a very good one. 

The cure for the guinea-pig fallacy is to broaden the base 
of the experiment. Include those variables which, in the nor- 
mal production cycle, must be “‘lived with.’’ Include more 
than one operator, more than one machine, more than one 
batch of material. In short, make the experiment as truly 
representative of the production conditions as possible, yet in 
such a way that the effect of these ‘‘extraneous’’ variables 
can be evaluated when the experiment is completed. That 
this can easily be done will be indicated presently. 


THE RABBIT S-FOOT FALLACY 


Another type of fallacy commonly found in industrial ex- 
perimentation is the “‘rabbit’s foot’’ fallacy. The implica- 
tion of the rabbit's foot is that a particular piece of good 
luck befell its owner because he rubbed the poor deceased 
animal's pedal extremity. It is the fallacy of false cause or of 
associating an effect with a cause with which it is not, in truth, 
associated. 

Here is one typical example. Trouble in knurling certain 
brass rod seemed to be associated with a particular vendor's 
material. At the same time, it was noted chat the hardnesses 
of certain of this vendor's lots were over the specification. 
Hardness was assumed to be responsible for the poor knurling, 
and the questionable lots were rejected on the vendor. Shortly 
thereafter, the knurling operation was shut down for some 
time, although raw materiai from the vendor (now within the 
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proper hardness range) continued to pour into the plant and 
thence to storage 

When the knurling operation was started up again, the 
trouble was still evident on the material with satisfactory 
hardness. The answer proved to be in the metallurgical struc- 
ture, which was discovered after a well-designed experiment 
covering vendors, hardnesses, and knurling-machine variables 
showed that the stock was definitely inferior. But the rab- 
bit’s foot had done its work and thousands of dollars were 
sacrificed because the hardness hypothesis was allowed to 
become a conclusion without being tested. 

Perhaps the most common industrial case of this fallacy is 
the theory that an innovation in material or processing can be 
evaluated by substituting it for the standard method in produc- 
tion for ‘‘a day or two.’" The experimenter is supposed to be 
able to conclude that, because the quality of product was better 

or worse) that day, it was the result of the innovation. 

This is a highly dangerous procedure because of the dynamic 
nature of the industrial process, which has a whole universe of 
things which vary with time. Raw materials change, oper- 
ating personnel changes, gages wear, instruments shift in cali- 
bration, alterations (intended and otherwise) are made in in- 
structions, processing methods are improved. One must visual- 
ize this galaxy in constant motion, changing ever so slightly 
from day to day, but presenting as different an appearance 6 
months from now as does the night sky in its seasonal move- 
ments. Most experiments are intended to discover whether 
any basic change has been made in this appearance. However, 
superimposed on this basic appearance are the daily weather 
conditions—the day-to-day variations—which also alter the 
appearance of our industrial “‘sky."" The mere face that a 
particular constellation is not visible on a particular night is 
not evidence that its course has been shifted. Instead, a 
localized weather condition may be responsible. The experi- 
menter must constantly ask himself whether the sky's face 
has really had plastic surgery or is merely wearing a mask. 

Too many times, when innovations are hurriedly tried, 
localized effects are mistaken for basic ones; and the experi- 
menter is off to another false start. He is guilty of assuming 
that one thing has caused another thing merely because the 
second follows the first in point of time. 

The surest cure for the rabbit’s foot fallacy is to demand 
that the experiment have an adequate “‘control."" It will be 
recalled that Pasteur had to resist the impulse to inoculate a// 
the anthrax cases with his vaccine so that he would have a 
controlled group which did not receive the treatment. In the 
knurling problem cited,a comparison of the knurlability of the 
material of both hardnesses would have provided the control 
and would have indicated quickly that hardness was not the 
answer. If a new method of processing is to be evaluated, it 
should be run in parallel with the standard on the same lots of 
product. Ifa new material is to be tested, it should be com- 
pared with the standard material run through the identical 
setup at the same time. Errors or variations should not be 
depended upon to ‘‘cancel each other’’ unless a positive effort 
is made to see that they really do distribute themselves uni- 
formly. 

Another way to steer clear of this fallacy is to regard sus- 
piciously any conclusion purporting to show the cause of a 
particular effect when the argument is based mainly upon the 
fact that the effect followed the supposed cause in terms of 
time. 


THE SQUEAKY-WHEEL FALLACY 


Another type of fallacy frequently encountered in industrial 
thinking is the ‘‘squeaky wheel."’ It arises from the principle, 
so commonly practiced, that the “‘squeaky wheel gets the 
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greasc."" When this precept dominates shop thinking, it is 
quite natural that pecple will also accept the corollary thesis: 
“If something is wrong with a conclusion, it will ‘squeak.’ *’ 
It says: ‘If we do not hear any complaints from the foreman, 
we can assume this new material is O.K."’ 
of negativism 

There are many more would-be experimenters using this 
philosophy than their superiors would like to believe. They 
are the purchasing agents who change vendors without con- 
firmation of the department using the material. They 
engineers who change manufacturing instructions without con- 


It is the philosophy 


are t he 


sulting the operating departments involved; they are the in- 
spectors who take liberties with the interpretation of the 
specifications; they are the operators who pass the bad work 
along anyway; they are even the superintendents who issue 
edicts without consulting their subordinates. All depend 
on being able to conclude that their decisions are right if they 
do not receive any complaints 

In experimental work, this fallacy arises when decisions are 
based on the absence of contrary evidence rather than the 
presence of positive supporting evidence. Often, these deci 
sions are the seemingly unimportant ones relative to the design 
and method of conducting the experiment. Shall raw materia! 
be included as a variable in this test? There is no evidence to 
show that it isan important variable. Yet, if this fact alone is 
used as a basis for deciding to omit it, a high risk is taken that 
the experiment will fail in its primary purpose of showing the 
causes of variable quality 

The following story has probably been repeated countless 
times in hundreds of plants. A customer's complaint made it 
necessary to run some life tests on an electrical gadget with 
two types of protective finishes. Samples of the product were 
taken by the laboratory from the production line, given the 
two types of finishes and exposed to various accelerated weather 
ing and exposure tests. When the tests were completed in 3 
weeks and presented to the product engineer, he immediately 
pointed out that the test was worthless since none of the 
samples was originally within the specification. In the hurry 
to start the test, the experimenter had scooped the samples 
from the line without waiting for routine inspection. He 
had assumed they were representative samples because no evi 
dence to the contrary existed. He erred in failing to prove 
their worthiness by a positive check. 

The cure for this fallacy is, of course, to avoid decisions which 
are based on the lack of evidence. An investigation 
the facts should be made and positive evidence obtained 
Francis Bacon had the answer to this when he wrote: “If a 
man will begin with certainties, he shal] end in doubts; but 
if he will be content to begin in doubts, he will end in cer 
tainties.”’ 

To summarize this criticism of present-day industrial exper 
menting, three recommendations have been made: 


into 


1 The experiment must be broad enough to enable tl 
experimenter to draw as general a conclusion as he hopes t 
make. 

2 The experiment must have a ‘“‘control.”"’ 

3 Decisions relative to the experiment should be based 
upon the presence of positive supporting evidence rath 
than upon the lack of contrary evidence. 

Or, more briefly, bias must be consciously minimized in t! 
original plan of the experiment. 


THE DEDUCTIVE METHOD 


In addition to their tendencies toward fallacies in thoug]! 
there are additional reasons from the standpoint of pure logic, 
why the generally practiced experimental methods fail to 
solve many of industry's quality problems. These are b 
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illustrated by an examination of the usual thinking patterns of 
an experimenter seeking to eliminate a quality disturbance. 
One is the straight deductive approach. A screw-machine 
operator observes that the work from a particular machine 
has poor surface finish. He has an unsatisfactory result 
To explain the result, he must find a cause. He arrives at a 
tentative cause by deduction, in the manner made famous by 
He knows that dull tools produce poor 
He presumes that this tool is 


Sherlock Holmes. 
surface finish (major premise ) 
dull (minor premise) and that, therefore, it is producing poor 
appearing parts (conclusion 

He then removes the tool and sharpens it, basing his action 
upon the converse premise that sharp tools produce good 
If this works, it is ‘‘proof’’ that his first deduction 
If this fails to correct the fault, the entire mental 
Since there 


finish. 
was correct 
process is repeated and a new “‘cause’’ deduced 
are many other possible causes of poor finish, he may have to 
repeat the process several times before the disturbance is re 
moved 

It is a fundamental characteristic of the deductive method 
that the experimenter first attempts to explain the result and 
second to test the explanation. Even the great Holmes often 
found it necessary to confront the suspect with his deductions 
to ascertain their validity 

In the type of fairly simple problem just cited, the deductive 
method can oftem be used successfully. Most automobile 
mechanics, radio repairmen, and, in fact, anyone admiringly 
‘“practical’’ man will be found to rcly almost 
wholly on this type of attack. Some call it the ‘‘trial and 
error’’ method; others, less charitable, call it ‘‘diddling.”’ 
It is most successful when the applicable major premises are 
well-established general truths well known to the experimenter 


ind where the time and expense of the ‘process of elimination” 


referred to as a 


ire not significant factors 
It is least successful in a wide area of industrial experimenta 
ion where the general laws governing the process are not well 


inderstood and where drawn-out experimenting 


cannot be afforded 


expe nsive, 


THE INDUCTIVE METHOD 


Another type of thinking pattern is the simple inductive 
pproach. Instead of assuming a general law and deducing a 
rection, the experimenter seeks to prove the existence of a 
neral law or to show that a known general law is applicable 


the problem at hand. The procedure of the experiment 


comes first co gather facts, then to explain them, instead of 


reverse 
Here is an example: The operator of a plastics molding press 
serves that some of his pieces are short because of insufficient 
ing of the mold. To determine whether temperature 1s 
sponsible, he produces parts at each of several temperatures 
id carefully observes the results. He may find, for example 
at the pieces are charred above 300 F, are short below 275 F, 
it are satisfactory within the 275-300 F range. He has thus 
irned specifically how the known “‘general laws"’ of tempera- 
re-plasticity and temperature-oxidation apply to the case 
hand. If temperature does not produce the desired effect, 
may have to repeat the procedure with injection pressure, 
iterial feed rate, nozzle size, and so forth. 
In such a fairly simple case, the immediate aim of the in- 
luctive method is not the correction of the trouble but the 
liberate synthesis or reproduction of the undesired conditions 
by control of the cause. When it is shown that the effect 
in be created at will by turning on and off the assumed cause, 
it is concluded that the ‘‘general law’’ or ‘‘cause system"’ 
affecting the product has been induced properly. The correc- 
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tive action needed may or may not be obvious from the simple 
inductive experiment. 

This is the traditional method widely practiced in scientific 
research. Its fundamental assumption is that everything else 
can be held constant while the factor under study is varied. 
Frequently, this condition is actually met in the laboratory 
although less so than is generally supposed). Rarely, if ever, 
does it happen in an industrial process. Thus the purely in- 
ductive experimenter is led into an insoluble dilemma. He 
must do either one of two things: 

1 Create a highly artificial environment in which to run 
the experiment. This leaves him open to committing the 
guinea-pig fallacy when he attempts to generalize the results. 

2 Test the hypothesis in the presence of the production 
variables. Then he is in danger of the rabbit's foot fallacy 
since he will never be sure that the result obtained was pro- 
duced by the consciously varied cause or by the many possible 
causes, 

The purely inductive approach, then, is also limited in use 
to simple cases. Like the deductive method, its efficiency 
depends upon how quickly the experimenter can spot the cor- 


rect hypothesis to examine. 
THE DEDUCTIVE-INDUCTIVE METHOD 


The most useful method is derived by combining features of 
both types, as follows: 

1 By careful examination of all of the available information 
sometimes with the assistance of simple preliminary experi- 
ments), the experimenter proceeds to deduce a// the possible 
causes for the observed effect. Broadly speaking, these will 
be found within the categories of men, machine, material, and 
method 

2 He then designs an inductive experiment in which the 
samples are so arranged with respect to one another that all of 


the possible “‘causes’’ are contained in a single co-ordinated 


plan. 

3 Upon completion of the experiment, he is able to analyze 
the results to determine how much, if any, of the observed 
quality defect was contributed by cach of the causes. 


This approach has the obvious virtue that, since all of the 
causes were present and acted on the samples in a known 
way, the inapplicable causes will be discarded with finality 
and the applicable ones selected with confidence. In the use of 
this technique, the entire viewpoint of the experiment may 
be shifted. The primary objective may no longer merely be 
to spot and correct the present ailment, but to draw an outline 
of the main cause systems affecting the quality of the product 
so that both present and future maladies can be diagnosed. 

Those familiar with statistical methods of design and analy- 
sis will readily agree that this is the most effective and most 
efficient method of experimentation. Much of the same general 
philosophy, however, can be applied without the use of statis- 
tics. A brief consideration of the fundamental design factors 
of the statistically conceived experiment will be necessary to. 
show how this can be accomplished. 


DESIGN FACTORS 


Having at hand the list of all possible variables conceivably 
capable of producing the effect under examination, the experi- 
menter'’s first step is to decide in each case whether the variable 
will be ‘“‘standardized,’’ “‘randomized,’’ or “deliberately 
varied.’ 

To “‘standardize"’ a variable is to limit it to one and only one- 
value or item for all samples of the experiment. The advantage 
of standardizing a variable is that it keeps down the magni- 
tude of the experiment; it means one less factor to contend 
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with. By the same token, however, the experiment becomes 
incapable of shedding any light on the effect of that variable 
In the event that it is one of the many unsuspected causes of 
variation, this may be a serious loss. Moreover, when a 
variable is standardized, one is prone to commit the guinea- 
pig fallacy and attempt unjustifiably to extend the results 
of the experiment to other values of this variable. 

To “‘randomize"’ a variable is to permit each of the samples 
of the experiment an equal chance of having any particular 
value of the randomized variable associated with it. The 
advantage of randomizing is that it prevents confounding 
of the experiment. For example, if one lot of material is used 
on one machine and a second lot on another machine, it will be 
impossible to state whether the result is characteristic of the 
material or the machine—the experiment is confounded. One 
way of randomizing would be to mix thoroughly the two lots 
of material and select the two machine samples at random from 
the mixture. 

The disadvantage of randomizing is that it pools one more 
variable into the “‘experimental error,’’ which is defined for 
present purposes as the differences between samples treated 
identically. If, in the foregoing, the two lots of material are, 
in fact, different, then the variation among pieces of the mix 
ture done on the same machine will be larger than it would be 
on a single lot of the material 

To ‘‘deliberately vary"’ a variable is to include it as one of 
earmarked factors of the experiment, using different values on 
successive samples. The disadvantages of both standardizing 
and randomizing are simultaneously overcome by so doing, 
for the experiment will shed light on the effect of the variable, 
and the experimental error will be kept to a minimum value. 
In the example cited previously, each material would be run 
in each machine; thus something would be learned of the 
effects of both machines and materials, and whatever loss of 
sensitivity accompanied randomizing would be regained 


TRADITIONAL MODERN STATISTICAL 





VARIABLE 


MACHINE Standordize Standardize VARY 


MATERIAL SOURCE Stondordize Rondomize Randomize 


OPERATOR Standardize Randomize VARY 
CUTTING SPEEDO Standardize VARY VARY 
FEED VARY VARY VARY 
FIG. 1 COMPARISON OF THREE EXPERIMENTAL DESIGNS FOR 


TYPICAL MACHINING PROBLEM, SHOWING CONTRAST IN METHOD OF 
HANDLING THE VARIABLES 


The disadvantage of deliberate variation would seem to be 
that inclusion of another variable has made the experiment 
more complicated, more difficult to perform. In a sense this 
is true, viz., the initial experiment may be more involved than 
the initial experiment by traditional methods. However, in 
this case, the initial experiment is likely to be the final experi- 
ment, whereas in the traditional scheme, it is likely to be but 
the first in a long series of overlapping inconclusive meander- 
ings. 








COMPARISON OF TECHNIQUES 


It is in the decision as to which of these three treatments 
shall be given to each variable that the basic distinction is seen 
between the traditional and statistical experiments. The 
““modern"’ technique, using the statistical design principles 
without the statistics, will also be examined in this respect 
to illustrate its middle-of-the-road position (see Fig. 1). 

In the ‘‘traditional’’ method, all variables except the one 
under consideration are standardized. As previously ex 
plained, this frequently leads to the fallacies already discussed 

In the “‘modern’’ method, some variables are standardized, 
some randomized, and some deliberately varied. Those which 
are standardized are of two types, i.c., when it is physi 
cally impossible to do otherwise or when strong engineering 
conviction exists that the variable has no effect on the quality 
characteristic being studied three or even more 
variables deliberately These will be the 
ones which are suspected of having an effect and, in general 
those about which something can be done in a production sense 
Finally, and herein is the core of the method, all other variables 
are randomized. In general, those to be randomized arc 
those difficule or undesirable to standardize because they are 
bound up with the production operation. Examples:* The 
position of a particular sample in a multiposition ma- 
chine; the operator (when there are several doing the same 
work); the particular machine (when sevéral are run in paral 
lel); or the particular lot of raw or partly processed materia] 

In the ‘“‘statistical’’ method, the scheme is identical with 
the modern, except that a greater number of variables can be 
varied simultaneously and thus some of those which wer« 
randomized in the 
statistical 


Two or 


can be varied 


modern are deliberately varied in th 


EXAMPLES OF MODERN DESIGN 


Examples will now be cited to indicate the applicability of 
this modern design. Example 1 will show the simplification 
possible and the greater value realized, as compared with thx 
traditional 
the modern method in studying a visual defect condition 

For Example 1, suppose that varying quality results hay 


Example 2 will show an actual application of 


been experienced with a chemical-etching process on som 
aluminum parts 
it by recommending any necessary changes in equipment or 
procedure. After a preliminary survey, it has been decided 
that there are four major variables which conceivably could 
influence the variability of the process. These are as follows 


It is desired to study the process and correct 


Temperature of the etching tank 
The particular tank used 
Variation in lots of raw matcrial 
Time of immersion of the parts 


there are four 


WN 


THE TRADITIONAL APPROACH 


The strictly traditional inductive approach (see 


would probably be as follows: 


1 Standardize on one tank and one lo- of raw material 

2 Make time-temperature runs at each of about four d 
ferent temperatures. 

3 Repeat cach run a second time to see how closely they 


check. 


Assuming four times and four temperatures, this means 
a total of 32 sets of samples to be tested. (One set of samp'es 


? Note that these variables are randomized when they are not *h¢ 
chief variables under study. It is easily conceivable that they 
might be, in which case they are among the deliberately var ed 
group. 
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DESIGN FOR ALUMINUM-ETCHING PROCESS 


Time-temperature runs are made for each 


lot and each tank ture runs 


might be perhaps 5 aluminum picces The operator will 
indoubtedly get some information on the effect of time and 
temperature, but will it apply to the next lot of material or to 
another tank? He does not know and so he may have to repeat 
the entire procedure with cach of three more lots of material 
inthe same tank. Now he will have tested 128 sets of samples 
He still needs to know the effect of tanks, so he repeats th« 
xperiment again, this time using the three other tanks with 
one lot of material. This makes 224 tests. He should be 
getting a fair idea of which variables influence the result if he 
Note that he has not 


can keep up with the paper work 
a double 


made all the possible combinations, however. If 
run were to be made with cach material on each tank, it would 
quire the astounding total of 512 sets of samples 


rHE MODERN APPROACH 


The modern technique (see Fig. 3) would be applied as 


tollows 


1 Randomize raw materials. Mz1x all four lots of material 
ntil they are homogencous and draw out samples at random 
2 Randomize tanks. Use the different tanks in a predeter- 
nined order in such a way that the effect of tanks cannot be 
mnfounded with any other variabk 
3 Under these conditions, make a time-temperature run 
t cach of four temperatures 


This procedure requires 16 sets of samples. The data thus 


brained will be realistic. The process may not be as sharply 
cusing On a particular time and temperature as were the 
rst 32 tests in the previous method, but it will tell che range 
f time and temperature likely to be satisfactory with the nor 
i! amount of material variation and the four pieces of existing 
lipment 
If, on the other hand, it should turn out that tanks or mare 
tls are the real controlling variables and time and tempera 
ire make little difference, it will be apparent in that the varia 
tlity of pieces treated identically (i.c., at the same time and 
mperature) will be excessive compared with the effect of 
ime and temperature 
xperiment, now standardizing time and temperature, and 
liberately varying materials and tanks. 
he statistical design (see Fig. 4) is similar to the modern, 
ept that raw material is now included in the purposely 
Tanks are used 


It will then be necessary to run a second 


iried group instead of being randomized 
the same way as in the modern, but the statistician will be 

ble to analyze separately the effect of tanks. Thus the possi 
need for a second experiment is virtually eliminated. This 
icthod also uses only 16 sets of samples and, when the an- 
«lysis has been completed, it will be easy to decide which vari 
bles need finer control in production or must be studied further, 
and which variables can be eliminated as having no effect 


FOR ALUMINUM-ETCHING PROCESS 


Tanks and lots are included in time-tempera- 
Effect of tanks can be evaluated 





DESIGN FOR ALUMINUM-ETCHING PROCESS 


(Tanks and lots are included in time-tempera- 
ture runs and effect of each can be evaluated 


4 CASE IN POINT 


An actual case in which modern design was successfully 
applied without the need for statistics will now be cited 
\ factory had experienced difficulty in hot-pressing a resin- 
coated paper to a metal sheet. The method consisted simply 
in placing the paper and metal in contact between elec- 
trically heated platens and exerting pressure with a jack- 
screw. After cooling, many of the papers lifted or ‘‘blistered.”’ 
While good adhesion was required, no appreciable flow of the 
resinous material could be permitted, since the paper was 
punched with 188 tiny holes which could not be allowed to 
fill with resin. 

Four possible causes were considered as being operative: 

1 Excessive temperature variation in the platens. 

2 Insufficient resin on some of the paper. 

3 Insufficient time allowed for full adhesion. 

4 Excessive pressure variation because of the hand method 

Accordingly, an experiment was designed to test variables 
1, 2, 3). Better engineering judgment would have included 
4), as will be apparent. Pressure was standardized by pro- 
viding a torque wrench and the other three variables were 
varied in a manner similar to that shown in the previous ex- 
ample. The results are shown in Fig. 5. The rectangular 
pieces are the metal plates, with the paper stripped off to reveal 
the extent of adhesion. Light areas indicate poor adhesion 
The numbers under cach plate are observations of the number 
of holes plugged up by resin flow out of the total of 188 per 


plate (known as the “‘squeeze-out”’ >) 
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RESULTS OF FIRST TEST ON ADHESION PROBLEM, SHOWING 
PLATES WITH PAPER STRIPPED OFF 


FIG. 5 


Similarity of adhesion patterns suggests pressure distribution as cause. ) 
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FIG. 6 RESULTS OF SECOND TEST 


(Effect of pressure on adhesion patterns is clearly shown. 
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RESULTS OF THIRD TEST 


FIG. 7 


(Adhesion patterns are much improved and proper operating pressure is 
determined. 


The following was apparent from chese samples: 

1 Time and temperature, within the range studied, were 
without appreciable effect on either adhesion or squeeze-out. 

2 Resin thickness affected squeeze-out decidedly, but not 
the adhesion. 

3 Pressure was probably the important factor on adhesion. 
This inference was drawn from the fact that the pattern was 
the same in all samples, which could be easily explained if the 
pressure was not being uniformly distributed over.the surface of 
the platen. 


The experimenter was not content with obtaining merely an 
inference, however, and therefore he quickly set up another 
experiment to demonstrate the pressure effect and, at the 
same time, made efforts to smooth out the pressure dis- 
tribution by placing lead sheets on the platens on some of the 
samples. 

The pressure effect was then clearly demonstrated, as shown 
in Fig. 6. Those with only hand or contact pressure show 
practically no adhesion, while the higher pressures show good 
adhesion. Note that time and temperature could now be 
standardized, already having been ruled out by the first experi- 
ment. 

Since pressure was the important effect, it was necessary to 
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design a third experiment in which measured pressures were 
employed, in order to have precise data for correction. Also, 
a better method of distributing pressure was found in the use 
of heat-resisting neoprene sheeting. Fig. 7 shows the results 
of the third test. Here much improved adhesion is evident, 
and the results clearly indicate the range of pressure and resin 
thickness necessary to give the optimum balance between 
adhesion and squeeze-out; viz., a resin thickness of 0.5 to 0.7 
mils and a pressure of 80 psi. 

All three of these experiments were completed within 2 days, 
and the results were immediately put to use as follows: 


1 Resin-thickness specification was changed and tolerances 
reduced. The range had previously been 1.0 to 2.0. 

2 An air-pressure cylinder replaced the hand-screw method 
of obtaining pressure, thus providing finer and measurable con 
trol of pressure. Neoprene sheeting was used on the platens 

3 A proposition to purchase a more expensive temperatur< 
regulator was turned down, with confidence 

4 The time allowed for the operation was reduced by onc 
third. 


The net effect was elimination of the trouble, reduction in 
cost of the operation, and restoration of the confidence of all 
concerned on the suitability of the apparatus for the use 

CONCLUSION 

This type of experimenting “pays off’’ in many ways other 
than the solution of the immediate problem, although that 
in itself should be enough to justify it. The value of a well 
designed experiment cannot be overestimated. It th 
respect of vendors when material problems arise. It wins 


the confidence of customers when complaints are answered 


wins 


It is a sure-fire way of resolving responsibilities in the inter 
departmental problems where several causes may be operative, 
and cach department secks to avoid the onus by emphasizing 
the weaknesses of the other departments. A technique that 
does all this can and should be afforded in industry today 


THERE are certain essentials in an engineer's education 
which he must be prepared to assimilate as he grows in stature 
in his profession. He must prepare himself to assume a wider 
field of activity, broader social, political, economic and mora! 
responsibilities. 

The first of these essentials is the ability to express himself 
fluently, clearly and logically in good English, both in writte: 
and spoken words. ...... 

I regard a study of history as a second great essential in an 
engineer's education. A thorough studv of history may seem 
to a student of the sciences as a wholly irrelevant matter. Yet, 
I venture to say that from a cultural poiat of view in rounding 
out a man's perspective and helping him to understand th 
world in which he lives, the world in which he came fron 
and the world toward which he is moving, no study could b 
more effective, particularly if the history he is taught is based 
on the economic forces which created che tides underlying a 
most all the great movements in history......... 

A third essential for today’s job is a basic grounding in t! 
principles of economics. I think it is appalling that we ha. 
allowed our people generally to be exposed to our education 
system without grasping a clearer notion of these fundamental! 

As a fourth essential and beyond these studies, to be ful 
equipped to lead, the engineer must recognize moral ar! 
spiritual values in life in order to have a sympathetic und¢ 
standing of his fellow man. It is here that religion can do i 
part in making the engineer a full man.—James D. Mooney 
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NONMETALLIC BEARINGS 


[—Some Characteristics of Soft Rubber as a Material for 
Water-Lubricated Bearings 


By A. BEDNAR’ 


an engineer, Operating mining equip- 
presumably far removed from the 


ANY 
ment in the west 
sources of supply, was having much difficulty in main 


years ago, 


taining bearings in a pump required to handle muddy and sandy 
water. The sand and grit would cut out the bearings at a rate 
far exceeding the rate of supply, and so inevitably he eventually 
ran Out of spares 

In desperation, the story gocs, he wrap} ed a section of dis 
carded rubber hose around the shaft in the place of the bearing, 
and this arrangement, it is said, not only outlasted the original 
bearing several times, but caused much less wear to the shaft 
That, supposedly, was the first application of soft rubber as 
a water-lubricated bearing 

Another legend describes the inventor as wearing rubbers ona 
rainy day, slipping on a wet manhole cover, and being jarred 
into the idea of water-lubricated rubber bearings; a sudden 
thought apparently, something like the Eureka episode of 
ancient Greece 
Be that as it may, these accounts indicate some desirable 
roperties of soft rubber for bearings under conditions of water 
ibrication. Water lubrication, as applied today, generally 
-cause of necessity, imposes an abrasive problem of varying 


gree in almost all cases 
TWENTY YEARS OF SERVICI 


Bearings of soft rubber composition, both natural and syn- 
hetic, have now been in use for over 20 years, successfully, un 
r conditions requiring water as a lubricant. These applica 
yns include stern-tube and strut bearings of large ships and boats 
volving shaft diameters from fractions of an inch to more than 
ft; bearings in pumps, such as deep-well turbines, circulating 
imps, dredging pumps, those used for drainage and irrigation, 
dothers. Rubber bearings perform almost unbelievably well 
t the outermost end of the cutter shafts on hydraulic dredges 
vhere they support the rotating cutter as it digs into the bot- 
ms of rivers and harbors. Sand washers and classifiers, and 
itators used in many industrial processes employ rubber bear- 
zs advantageously. Large rubber guide bearings for hydrau- 
turbines of 30 to 40 in. shaft diam are being used, some re- 
rding continuous service of more than fifteen years’ 
ration. 
Careful studies and tests carried out at different times over a 
riod of years by research laboratories of the B. F. Goodrich 
mpany, and observations in service, indicate that these soft- 
bber materials, when properly prepared, have the ability to 
torm and so allow abrasive particles to pass between the resili- 
surface of the rubber bearing and the revolving shaft with 
inimum pressure against these surfaces. In other words they 
) not momentarily carry a large portion of the total bearing 
id as may be the case with more rigid materials. Moreover, 
ese particles do not embed themselves permanently in a prop- 


Symposium contributed by the Rubber and Plastics Division and 
resented at the Annual Meeting, Atlantic City, N. J., December 1-5, 
1947, of Taz American Society or MECHANICAL ENGINEERS. 
Lucian Q. Moffitt, Inc., Akron, Ohio. 


erly compounded soft rubber where they could score the shaft, 
ind consequently abrasive action is to an overwhelming 
degree nullified. Soft rubber has clearly demonstrated its 
unique property of wear resistance in many other applications 
under severe conditions, most common of which of course is 


the automobile tire. 


EXPERIMENTAL WORK REPORTED IN 1932 


Experiments conducted some years ago by Dr. W. F. Busse 


and Mr. W. H. Denton the results of which were published? in 
1932, demonstrated the behavior of coefficient of friction for 
soft-rubber bearings under varying ranges of load and speed 
Values of less than 0.02 are recorded in these experiments under 
the conditions of test approximating 300 to 700 fpm, and up to 
loads of 45 psi of projected bearing area. At these operating 
speeds and above these ranges, there appears to be no increase 
in the coefficient of friction with the increase of load. In fact, 
other experiments made prior to that date, and also since that 
time, indicate that under some conditions coefficient of friction 
tends to decrease with increase in load at given speed. Here 
again the ability of soft rubber to deform serves an excellent pur- 
pose in that the bearing surface may adjust itself to minute 
irregularities in the shaft and so permit the comparatively thin 
film, characteristic of a low-viscosity lubricant like water, to 
form and be maintained between the moving surfaces. 
Furthermore, in a successful bearing design, featuring a num- 
ber of longitudinal bearing faces around its inside surface sup- 
porting the shaft and separated by water grooves, the flexible 
nature of rubber allows the faces to deform so as to vary the 
angle of approach between the bearing and the shaft to corre- 
spond to the varying conditions of load and speed, producing an 


2 **Water-Lubricated Soft Rubber Bearing,’’ by W. F. Busse and W. H 


Denton, Trans. ASME, vol. 54, 1932, pp. 3-10. 


METAL _- 
SHELL 





SOFT - 
RUBBER 





WATER-LUBRICATED RUBBER BEARING FOR SHIP'S PROPELLER 
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effect perhaps similar to the action of pivoted segments of modern 
thrust bearings. This, according to Busse and Denton, probably 


accounts for the lack of effect of load on the coefficient of fric 
tion over the ranges they tested. 

The flexible property of rubber provides another advantage on 
high-speed shafts in that it permits the shaft to turn on its center 
of gyration when it does not coincide strictly with its geomet 
ric center, thus reducing vibration and stresses in the bearing 
and supporting structure. 


HIGH-SPEED APPLICATIONS 


The upper limit of speed for water-lubricated rubber bearings 
has not been determined. Laboratory tests up to approxi- 
mately 1500 fpm have been made, which would cover most of 
the common operating ranges. However, on a special racing 
boat, built in England some years ago for speed-record runs and 
for races here and abroad, rubber bearings were used for a 1°*/, 
diam shaft turning at 12,000 rpm, or approximately 4330 fpm 
These bearings showed absolutely no distress after having served 
in various test runs, races, and numerous record runs on this 
boat. 

In continuous service for several years are rubber guide bear 
ings on high-head hydraulic turbines in western states involving 
shafts 15 in. diam at speeds of more than 500 rpm, or on the 
order of 2000 fpm. 


I1—Some General I nformation 


By H. V. TOWNSLEY' 


HERE is a much more interesting aspect to lignum vitae 

than that of using it as a bearing material. Its commer- 

cial use began about 1520, when it was imported into 
Europe for medicinal purposes. The fact that the splinters from 
this material which break through the skin will not suppurate 
or fester, led doctors to believe that it had great healing proper- 
ties, and for 200 years thereafter it was the main ingredient for 
medicines; until recent years it was still used as a cure for certain 
diseases. Because of these alleged healing characteristics, the 
wood received its name “‘wood of life."" Even today the gum 
has a place on the apothecary’s shelf since it is extracted from 
the sawdust and added to lard and fatty canned foods to elimi 
nate rancidity. 

Some time after lignum vitae was put to use as a medicine, 
someone discovered the fact that ropes and cables would slide 
over this material with less resistance than over other woods or 
materials. Its first use as a bearing material was in ship con- 
struction, and it is still used to a considerable extent in ship 
parts. 

Lignum vitae or Guayacum, is a hard dense wood containing 
an oily resin. The tree is usually found in the tropics and is most 
abundant in the Island group of the West Indies. It has a specific 
gtavity of 1.35 and weighs 83 to 85 |b per cu ft. From this vou 
can understand why it sinks in water. 


HARVESTING AND WORKING LIGNUM VITAI 


The tree grows as large as 3 ft in diam and 30 ft high. Be- 
cause of its great weight and lack of logging facilities in the 
West Indies, where most of the commercial lignum vitae comes 
from, it is usual to harvest the tree from 4 to 20 in. in diam. 
Most of the bearing material is found in 8 to 12-in-diam trees. 
All logs are cut for transportation into 4 to 6-ft lengths. The 


1 Plant Manager, Lignum-Vitae Products Corporation, Jersey City, 
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Like other mechanical devices, rubber bearings require appro- 
priate conditions for proper operation. Shaft journals should 
be smooth, and consequently reasonably hard corrosion-resist- 
ant materials are necessary. Certain grades of bronze, properly 
processed, and monel metal have been found satisfactory in sea 
water. Stainless steels and even chrome-plated materials are 
good in fresh water and in many industrial liquids. Metallized 
shafts have given good service in some applications, but this 
method of applying noncorrodible, and at the same time good 
wearing surface, requires well-experienced operators. Gener- 
ally, for continuous operation, the bearing should be open at 
both ends for free circulation of water when submerged, or if 
the location requires parcial or total enclosure of the bearings, 
provision for circulating water through them should be made. 
On the other hand, for extremely slow speeds or intermittent 
service such as rudder pintle bearings, no special provision for 
water circulation is required even if one end of the bearing is 
closed. 

For natural-rubber compounds oil should be avoided, but 
recent developments of synthetic compounds for bearings have 
climinated this precaution. Tests and service experience indi 
cate that synthetic-rubber compounds promise many worth 
while improvements in other fundamental features of the soft 
rubber type of bearing, and this may perhaps be more com 
pletely discussed in a future paper. 





About Lignum-Vitae Bearings 


cut lumber is not seasoned in the usual sense, and the practice 
is to measure it by weight and not by board fect as is generally 
the custom in the lumber industry. 

The machines used to cut or shape lignum vitae are a com 
bination of woodworking machines and standard metalwork 
ing machine tools. Standard wood-cutting machines are used 
to rip and cross-cut the logs, but conventional engine lathes, 
turret lathes, milling machines, and other such tools are 
employed to form the wood. The technique of machining this 
very hard dense wood is similar to metal-fabricating proc 
esses. High-speed-tool steels for the most part, are used in 
machining it, although some carbon-steel tools are used. A 
beginning is being made to use carbide-tipped tools for some 
applications. 

The general machine-shop practice of roughing-out and then 
finish-machining parts is followed. Bores are normally drilled, 
bored, and reamed as in metalworking practice. In general, 
the material machines well. The lubricating gum is no doubt 
responsible for this. The wood machines detter than maple or 
oak and does not burn or smoke at high machining speeds : 
Speeds and feeds are in the range of free-cutting brasses and 
aluminum 


CHARACTERISTICS AS A BEARING MATERIAL 





As a bearing material, its chief characteristic or asset is that 
it does not require lubrication of any kind. The Guaiac gum 
which forms one third of the material, is an excellent lubricat 
ing agent. This gum which gives the wood an oily or greas) 
feeling at room temperature and yet remains solid, will flow or 
become liquid when frictional temperature rises above 150 F 
which in turn has a tendency to reduce the friction and there 
fore reduce the temperature. At normal temperatures this 
gum remains in the bearing indefinitely. 




















Jury, 1948 


Under these conditions lignum vitae has a sliding coethicient 
of friction on steel of 0.16, as determined on an inclined slide 
without lubricant. 

Most liquids when applied to the bearing act as a lubricant 
in the manner that oil or grease reacts to conventional bearing 
materials 

Since lignum vitae is a trec, it has growth rings or grain 
structure as have all other trees. This means that it has a 
laminated structure, and like most laminates its greatest 
strength is at right angles to the grain. To the trade this is 
called “‘end grain.” 

End-grain lignum vitae has been known to work successfully 
as a bearing at pressures of 2000 psi. For this reason heavy 
duty bearings are usually made of end-grain sections. Not all 
lignum-vitae bearings are designed of end-grain materials or 
segmented sections. Most bearings made from lignum vitac 
are bushing or solid blocks as in general bearing-design practice 

In general, the proportions used for designing lignum-vitac 
bearings are those used for designing babbitt bearings. The 
bearings are designed for working pressures of 75 to 150 psi in 
the direction of the long grain and as high as 300 psi on the end 
grain. It should be noted that, because of the large clearances 
required in wood bearings, the working pressures are actually 
much higher than the same nominal-size babbitt bearing that is 
scraped or bored to close dimensions. Lignum-vitae bearings 
usually will not blue over 20 or 25 per cent of effective bearing 
area 

Lignum vitae works as well for sliding or reciprocating mem 
bers as it does for revolving members. It makes good thrust 
bearings for heavy equipment. It is customary to make large 
thrust bearings in sections to obtain greater size 

Since lignum vitae does not contaminate, it is an excellent 
bearing material for use in food machinery and is used exten- 
sively for this purpose. It is not attacked by mild acids or 
brines and thrives very well under conditions where gritty par 


[1I—Properties and Applications 


By L. E. CALDWELL 


HE use of laminated phenolic bearing materials in a wide 
range of installations over a period of years has shown 
them to possess important properties which are par 
cularly useful in many applications. The advantages and 
mitations of these materials, which appear in proper perspec 
only after prolonged use, have now been fairly definitely 
rmined. The purpose of this paper is to outline and dis 
s the properties, and certain of the more important applica 
ns of these materials 


MANUFACTURING CONSIDERATIONS 


Laminated phenolics fall in the general classification of ther- 
setting plastics. This group of materials includes those 
ich cure, or harden upon the application of heat to form a 
rny substance which, for practical purposes, will not soften 
use on further heating. 
Phenolic laminations, in general, are made by treating filler 
ts of either paper or fabric with a solution of phenolic resin 
| then carefully heating to remove the solvent and partially 
the resin. The resin in this intermediate stage is neither 
tusible nor wholly soluble. These laminations are then 
perimposed on one another and subjected to further heating, 
alled curing, to bond them together into a more or less homo- 


Westinghouse Micarta Division, Trafford, Pa. 
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ticles are present in liquids. These grits become embedded in 
the grains of the wood and are then covered over by the gum. 
Another characteristic of the material is that it has never 
been known to score, mark, or wear out the mating journal. 
Because of its physical makeup, it never seizes, as often happens 
in metallic bearing materials. In many bearing tests, where 
the wear of the hole is added to the wear of the shaft or journal, 
the resultane clearance is usually less than with other bearing 


materials 
SHORTCOMINGS IN PHYSICAL CHARACTERISTICS 


Because lignum vitae is a tree, it has all the deficiencies of a 
natural material, in that it is not uniform from tree to tree io 
strength, weight, resin content, or tendency to expand or con- 
tract. Like all woods, it will shrink and check. With lignum 
vitac, this tendency is exaggerated, for not only will the 
material shrink or expand excessively but it does not shrink 
uniformly as to direction or amount, and never stops its move- 
ment with age, but will always expand and contract notice- 
ably with changes of humidity or temperature 

As an example, a bearing witha '/s-in. hole and a '/s-in. wail 
section will shrink as much as 0.015 in. in a 10-day period fol 
lowing the machining operations. A 3-in-diam bearing with a 
wall thickness of !/2 in. will shrink the same amount in the 
same period. It is easy to understand that the shrinkage will 
be greater in one direction than in another, because of the 
laminated structure of the material. Because of the unstable 
conditions, lignum vitae is only used in bearings or installa- 
tion where, relatively large clearance and large tolerances are 
permitted. This in turn relegates it to slow-speed applica- 
tions. In spite of its confinement to the nonprecision-bearing 
class, lignum vitae still has applications where its ability to 
perform under adverse conditions without attention or main- 
tenance has made its replacement by its more physically stable 
competitors almost impossible 


of Laminated Phenolic Bearings 


.~p JOHN BOYD? 


geneous mass and to complete the setting or hardening of the 
resin. In some cases, it is desirable to add other filling ma- 
terials. These are usually in powdered form and are generally 
incorporated into the laminated structure by depositing them 
on the bare filler sheets before treating with resin, or by sus- 
pending them in the resin solution before treating. By chang- 
ing the details of processing and by selecting proper fillers, the 
properties of the finished material may be varied to meet the 
requirements of different applications. The methods of han- 
dling laminations in the last stages of manufacture are dictated 
by the type of bearing being made (see Fig. 1). 

Laminated phenolic tubing is formed by winding the treated 
material under tension onto a heated steel mandrel. As each 
successive layer is wound on, it is bonded by fusing the uncured 
resin as it passes over heated pressure rolls. The final curing is 
then carried out on the steel mandrel by one of the following 
methods: (1) heating in an oven without any addition] exter- 
nal pressure, or (2) molding in a cylindrical mold. When the 
mandrel is stripped from the cured mass, the rough tubing is 
ready for finishing operations. The rolled tubing, as produced 
by the first method of curing, is less dense and has somewhat 
lower physical properties than the molded tubing produced by 
the second method, since the only pressure involved in its manu- 
facture is that produced by winding under tension and the 
shrinkage which occurs during curing. The chief limitation of 
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molded tubing is the size and quantity of the equipment re 
quired to produce it, and hence the major portion of laminated 
phenolic tubing is produced by rolling only. 

Laminated phenolic plate is produced by curing stacks of the 
treated laminations between the heated platens of a hydraulic 
press. In this case, pressures of from 1000 to 2000 psi are ap- 
plied to the material to produce a mass of maximum density and 
mechanical strength for a given type of material 

Molded laminated shapes, such as molded radial bearing seg- 
ments, etc., are in essence curved laminated plate for which the 
molding surfaces are machined to the correct diameter or shape 
instead of being flat platens as in the case of flat plate. 

The material just referred to as ‘‘cured"’ is at the end point of 
a chemical reaction accelerated by the application of heat in so 
far as practical considerations are concerned. Further reaction 
or cross-linking of the resin molecules can be produced by addi- 
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tional heating, but this reaction proceeds at a very slow rate and 
in general, does not further improve the properties of the 
material. The cross-linking of molecules can and will continuc, 
at a much reduced rate at room temperature, giving rise to a 
slight after-shrinkage of the material. Theoretically, the reac 
tion could continue to the point where all the resin in a given 
piece became one molecule 


PHYSICAL PROPERTIES 


A material manufactured in the foregoing manner exhibits 
directional properties. In other words, the physical strength 
of the material depends upon the direction of ortentation of the 
laminations with respect to the applied forces. The greatest 
tensile strength is obtained when the material is stressed paral- 
lel to the laminations, and the greatest compressive, flexural, 
and impact strengths are produced when the material is loaded 
perpendicular to the laminations. A somewhat greater Rock 
well M hardness is found when measured perpendicular to the 
laminations than when measured parallel to them. Table | 
lists a number of the physical propertics of some of the more 
common types of laminated bearing materials. 

The weights of fabric used affect the physical properties of 
the various grades of material as may be seen inthe table. This 
is due to several factors, the primary one being the lesser degree 
of impregnation achieved with the heavier fabrics. Other fac 
tors which are less important are the construction of the fabric 
such as the tightness of the weave, the twist of the yarn, and the 
like, and whether the fabric is bleached or unbleached 

Laminated phenolic bearings, depending upon application 
employ fabrics ranging in weight from 3 to 50 oz per sq yd of 
unbleached cloth or belting. The static physical properties of 
these materials, shown in Table 1, do not have nearly as wide a 
range as do their dynamic physical properties, as evidenced by 
their Izod impact strengths. 

As may be concluded from the foregoing, the better impregna 
tion and the higher resin percentage obtainable with fine-weave | 
fillers, as compared to that of coarse-weave fillers, determine to . 
a great extent the amount of variation that exists between the | 
various grades. As the percentage of resin used in a laminate 
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TABLE 1 PHYSICAL PROPERTIES OF LAMINATED PHENOLIC BEARING MATERIALS 
Property Direction® —Plate or molded laminated shapes Rolled tubing 
Fabric weight, oz per sq yd 3 61/ 8 15 §0 3 6'/2 é 
Resin, per cent 60 §2.!/2° 60 605 40 60 55 ¢ 
Specific gravity... , 1.35 1.38 1.38 1.72 1.46 R.3 1.3 1,28 
Moisture absorption at saturation, per cent increase in 
weight 3 7 6 13 
Tensil re WG 700¢ 11500 11500 gooo 7000 
ensile strength, psi CG Ree aa 7000 Rone 8 wae Gaull 
. WG 800 1000 1000 go 600 
Elastic modulus, tension, 1000 psi CG Boo Ta aa 900 Gal 
. - F 40000 36000 37000 38000 320K 
Compocssive sesengem, pei E 33 2§000 25000 2000 17000 23000-Ss«0000—«sdaF" 
Elastic modulus, compression, 1000 psi F é ye ye ” 7? 
’ ‘ E 5x 500 40 5x LX 
FWG 1750« 18500 1 9000 15200 12200 
Flexural strength, psi EWG hoe sa Koad die aah 
Shear strength, psi FWG one ae <a a S400 
EWG 13000 7000 10500 10100 8500 
Izod impact strength, ft-lb per in. width FWG 0.8 4 4.7 7.4 
Bond strength, Ib°........ aS ee ee EWG 1600 1200 1600 1900 1700 b 
i 
Hardness, Rockwell M7‘. F ee 106 ae 102 aad % 
E 108 98 109 97 74 
: Faye (parallel to warp of fabric). CG cross grain. F flatwise (perpendicular to laminatio's). 
WG with grain. E edgewise (parallel co laminations). EWG edgewise with grain. ae 
» Including mineral filler. _ FWG flatwise with grain. ho 
; Pounds to split 1 in. X 1 in. X 1/2 high specimen with 1-cm ball. # 
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increases, the modulus of elasticity rises. This factor is of im- 


portance in applications requiring a minimum of deflection 


OTHER FACTORS AFFECTING USE AS A BEARING MATERIAL 


In addition to the physical or structural properties of a pros- 
pective bearing material, many other factors must be considered 
to determine whether a bearing made to a given design from 
such a material will perform satisfactorily in a given applica- 
tion. In doing this, the bearing, the lubricant, and the jour- 
nal, rather than just the bearing alone, must be taken into ac- 
count 

Speaking generally and including other bearing materials as 
well, it is usually not possible to separate all the factors which 
contribute to the success or failure of a bearing-lubricant-journal 
combination into independent variables which can be evaluated 
specifically. However, certain more or less fundamental re- 
quirements may be set down 

In general, such a combination should possess the following: 

|) compatibility, (2) stability, (3) adaptability, (4) economy, 
and (§) any additioral special properties required for che 
application at hand. 

These factors determine whether the components will operate 
together under varying conditions, whether they will resist 
physical, dimensional, and chemical deterioration, whether 
they possess the ability to adapt themselves to the usual haz 
ards of operation, and whether their use permits a saving of 
space, time, or money. These requirements are listed and en 
larged upon in Table 2. 

Since requirements vary from one application to another and 
since no bearing combination can excel in all the properties 
listed in the table, the choice for a given application must be 
based upon satisfying as many conditions as possible 

[he manner in which laminated phenolic bearings, together 
with various lubricants and journals, measure up to these 
criteria may be stated as follows 

Compatibility. Laminated 

ssess the property of being able to operate well with steel 

d bronze journals and with oil, water, or certain other sub- 
Bearings and journals made from such 


phenolic materials inherently 


tances as lubricants. 
iterials show little tendency to weld or adhere to one another 
nsequently they have high resistance to seizures 
he hardness of phenolics is ordinarily expressed in terms of 


rABLE 2 OTHER REQUIREMENTS FOR A BEARING- 
LUBRICANT-JOURNAL COMBINATION 
patsbility: 
ty of compo- 
to operate to- 
under vary- 
nditions 


Resistance to seizure and galling at all loads, 
{speeds and temperatures encountered in service 
Ability to dissipate frictional heat 


jResistance to change in physical 

properties due to heat, load, load 
Physical\cycle, time, etc. Resistance to 

fatigue, shock, hammering-our, etc 
y of compo- | a Resistance to wear, swelling, shrink- 
to resist de- “ (ing, warping, etc. 


‘tion | (Resistance to corrosion, oxidation, ot 
| Chemical; other reactions between components 
\ or adjacent material 

tbility: Ability to adjust for slight misalignment, small 


inaccuracy, etc. Conformability 
ity of compon-} Ability to absorb or eliminate foreign materials. 
adapt them-| Imbeddabilitcy 
to usual haz-| Ability to operate for short periods without 


. 
ft operation | lubricant, etc. 


/Economy of space, power loss, initial cost, main- 
tenance, repairs, etc. 
Quiet operation, lightweight, cleanliness of 


tal Propertic se 
(Operation, etc. 
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the Rockwell M scale and usually runs around 100 (see Table 1). 
This is equivalent to approximately 40 Brinell, as measured with 
a §00-kg load. Since the hardness of annealed mild steel is of 
the order of 115 Brinell ($00-kg load), it may be seen that shaft 
scoring is very unlikely to occur. Usually the journals become 
well polished in service. 

The presence of fillers made from finely powdered hardening 
agents, used in certain applications such as roll-neck bearings, 
produces a high finish on the journals. 

Although phenolics have a very low thermal conductivity, 
the important consideration in so far as the bearing combination 
is concerned is the ability to dissipate frictional heat. Thus by 
water-flooding, as in roll-neck bearings, large amounts of heat 
may be removed even though the bearing is made of a rather 
efficient thermal insulator 

Polishing the journal before it is put into operation helps to 
reduce the bearing temperatures because it lessens the amount 
of frictional heat developed. In some water-lubricated bear- 
ings, where unusually severe conditions are encountered, it is 
desirable to use other lubricants along with the water. Many 
reversing mills, particularly blooming and slabbing mils, show 
better results when small amounts of grease are injected at 
regular intervals. 


Stability: 

a) Physical. Because of their natural resilience, phenolic 
materials are highly resistant co deterioration resulting from 
farigue and shock. They make excellent rudder pintle bush- 
ings because they are not hammered out like many other ma- 
terials under the heavy shock loads. 

(b) Dimensional. The immersion of laminated phenolics in 
cither water or oil does not produce any appreciable change in 
their mechanical strength. However, since they contain or- 
ganic fibers which dilate in the presence of certain liquids, slight 
changes in dimensions may result from contact with the lubrica- 
ting medium. In the case of lubricating oils, the changes are 
so slight as to be negligible, but with water or aqueous solu- 
tion, they are measurable and in some applications must be con- 
sidered if an adequate design is to be produced. In this connec- 
tion, it is important to note that the term “‘per cent moisture 
absorption,’’ frequently used in describing the properties of 
laminated materials, does not give an accurate conception of 
dimensional stability, since it is based on change in weight 
rather than change in volume. 

In general, the finer-weave fabrics produce materials with 
better dimensional stability because of the smaller amount of 
moisture which they absorb. Fig. 2 shows the dimensional 
changes in a marine-grade phenolic material. It will be noted 
that water produces an expansion of from 2 to 3 per cent perpen- 
dicular to the laminations and from 0 to 0.3 per cent parallel to 
the laminations. The curve also shows the relatively small 
expansion obtained with oil. The negative slope of the right- 
hand portion of the curves for 200 F is due to a small super- 
imposed shrinkage caused by maintaining the material at the 
elevated temperature. 

The curves in Fig. 2 are based upon free expansion in all 
directions. If the material were restrained perpendicular to 
the laminations, as is the case in some bearings, the expansion 
parallel to the laminations would be much greater, sometimes 
as high as 3 per cent. 

Phenolics have high wear-resistance qualities and have been 
found to outlast considerably other materials in many applica- 
tions. 

¢) Chemical. One of the important characteristics of phe- 
nolics is their resistance tochemicalattack. Theyare unaffected 
by water and oil and are practically uninfluenced by dilute acid 
and caustic solutions. 































604 


Adaptability. Laminated phenolics have a high degree of 
adaptability. With an elastic modulus of 1 X 10° psi, they arc 
better able to conform to journal inaccuracies and misalign 
ments than babbitt and bronze, which have moduli of § and 9 
times as large, respectively. 

They also possess a high degree of embeddability. This 
property is employed to advantage on ship stern-tube propeller 
shaft bearings, which must operate in water containing sand or 
sediment 

Economy. Phenolic bearings frequently show considerable 
power saving because of the relatively low friction obtained 
Fig. 3 shows the coefficient of starting friction as a function of 
load for three types of stern-tube bearings. Fig. 4 shows the 
coefficient of friction versus rubbing speed for a stern-tube bear- 
ing with 40 psi load, and a roll-neck bearing with 4000 psi load 
Fig. 5 shows the machine upon which the data for Figs. 3 and 
4.were obtained. The design is based upon equipment devel 
oped at the Naval Experiment Station. 

Actual installations may be expected to show some variation 
from the foregoing values, depending upon the condition of the 
journal and bearing surfaces, but in many installations the low 
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coefhicient of friction obtained by water lubrication has resulted 
in considerable power saving compared to metal bearings 
Part of this saving can be attributed to better bearing practi: 
but much of it results from the characteristics of the material 

An important feature of stave-type phenolic bearings 
Fig. 1) is the ease with which spare or repair parts may be stot 
and fitted. 

Special Properties. Since conditions sometimes establish 
unusual requirements, the need for bearing combinations with 
special properties is often encountered. A single example wil! 
illustrate the point. 

In order to prevent the noise and vibration from streetcar 
trucks being transmitted to the car body, a bolster bearing h: v- 
ing noise-deadening characteristics was required. The prob- 
lem was satisfactorily solved by the use of laminated pheno ic 
bolster cup bearings (see Fig. 6 
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of identical pieces required. The main types are shown in Fig. | 

Tubular bearings (type A) are machined from laminated tub 
ing stock. They are used principally under conditions requir- 
ing a complete bushing. They are available in any size up to 
48 in. ID (see Fig. 7) 

Edgewear bearings (types B and C) are machined from lami 
nated plate stock. They are intended for light-duty service 
Type B bearings are normally 2 in. or less in length and are 
generally used as guide bearings. 

Type C bearings are also machined from plate stock. They 
are available up to 3 in. ID in any length that is practical to 
bore and are used primarily for small-craft stern-tube bearings 

Stave bearings (type D) are fabricated from laminated plate 
stock and can be made in any size from 3 in. ID up. They are 
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FIG. 6 LAMINATED BOLSTER CUP BEARING FOR P.C.C. CAR; 12 IN 
OD 
e 
k 
é 
FIG. 8 LAMINATED STERN-TUBE BEARING INSTALLED IN A CARGO 
VESSEL; 15 IN. ID 
} 
] 
? LAMINATED RUDDER-STOCK BEARINGS FOR CARGO VESSELS; 
| i 18 IN. ID 
: 4 r'YPES OF LAMINATED PHENOLIC BEARINGS 
the types of construction used for laminated phenolic bear- 
Be S 1S determined primarily by the kind of service to which FIG. 9 LAMINATED GUIDE BEARING FOR WATER-WHEEL TURBINE; 
they will be subjected Secondary considerations are, of course, 24 IN. ID 
‘nufacturing facilities, interpreted in the light of the number (One half of bearing shown.) 
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FIG. 10 LAMINATED ROLL-NECK 


BREAKCOWN MILL; 22 IN. ID 


used mainly for stern-tube and rudder-stock bearings on ships 
and for guide bearings on vertical water-wheel turbines (see 
Figs. 8 and 9). 

Molded segment bearings (type E) are molded to size. They 
are normally used in conjunction with a thrust plate which can 
be either molded or fabricated from plate stock. They find their 
greatest use as roll-neck bearings in the steel industry (Fig. 10) 


BEARING CLEARANCE 


In establishing the clearance which should be provided when 
machining a laminated phenolic bearing, it is necessary to con 
sider the actual running clearance desired and the additional 
clearance necessary to compensate for any swelling that may 
take place after machining. 

In the case of partial or open-face bearings (bearings with less 
than 180-deg arc, such as roll-neck bearings), it is usually 
unnecessary to make any allowance for swelling in determining 
the clearance. 

In the case of full- or bushing-type bearings (bearings which 
completely surround the journal), however, it is essential that 
swelling be taken into account. A consideration of the design 
of a marine stave-type stern-tube bearing will illustrate the 
manner in which this is done 

Since such bearings usually have low bearing pressures (of the 
order of 25 psi), the staves are installed so that the load is car- 
ried on the edge of the laminations rather than flatwise. This 
construction gives more uniform wear properties 

In installing the staves, it is desirable to machine the indi- 
vidual pieces and to bore the assembled bearing dry, thereby 
eliminating the difficulties attendant upon saturating the phe- 
nolic material and keeping it saturated until ready for use. 

If the staves in a 6-in. stern-tube bearing with ?/,-in-thick 
staves, were to swell freely, the circumference would increase 
about 0.6 in., and the thickness of the staves about 0.0015 in 
(3 per cent tangentially, perpendicular to the laminations and 
0.3 per cent radially parallel to the laminations). 

In order to keep the radial swelling as small as possible and 
to make removal of the shell from the housing easier by mini- 
mizing the shell distortion due to swelling forces, stern-tube 
bearings are usually fitted with elastic or spring staves as shown 
in Fig. 11. These staves absorb the circumferential swelling 

with a minimum of resulting force and permit the installation 
of such bearings with small clearance allowance for swelling. 
Figs. 9 and 12 show a slotted shell in which each slot is fitted 
with its own spring stave. 


ROLL-NECK BEARINGS 


The first development work on laminated phenolic roll-neck 
bearing material was carried out on a medium-weave (12-oz per 
sq yd) fabric. In the early trials, the material was more or less 
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naturally turned on edge in the same manner as the lignum vitae 
it was being used to replace. The first application was on a rod 
mill. It was found that the bearing worked satisfactorily with 
water lubrication, and additional installations were made with 
the same results until the bearing pressures became too great for 
this on-edge type of construction. Trials were then made with 
the same material turned flatwise in order to take advantage 
of the greater compressive strength of the material only to find 
that with the same loading and speed conditions the material 
would blister as the result of local overheating. 

This objection to flatwise-constructed laminated phenolic 
bearings was first overcome by the use of heavy fabrics. The 
fabrics (30 to §0 oz) used were woven in such a manner as to 
present ends of some threads in the bearing surface. This, in 
effect, gave a partial edge-grain surface with the strength of 
flatwise construction. The explanation of the difference be 
tween the edge-grain and flatwise operating characteristics is 
that the former more readily allows the escape of gases produced 
under the surface by local overheating than does the latter 
Needless to say, such overheating is a self-aggravating condi- 
tion once it has started and, if the temperature reaches the 
point at which gases or steam are produced and trapped beneath 
the surface, the degree of self-aggravation increases to the point 
of severe heating and failure. 

The heavy-weave materials will carry high loads even at slow 



































FIG. ll SOLID-PACKED STERN-TUBE BEARING SHOWING SPRING 
STAVE 
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aa 
FIG. 12 SLOTTED-SHELL STERN-TUBE BEARING FITTED WI1‘H 
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TABLE 3 TYPICAL LAMINATED PHENOLIC BEARING APPLICATIONS 


Fabric 
Size weight, Resin, Diametrical Principal reasons for 
Bearing range, Ozper per clearance, using laminated phenolic 
application Type* in. yd cent Lubricant in.? bearing material 
Roll-neck bearing E 3-3 15-§0 40-60 Water or emulsion '/y Longer life—power saving due to 
lower friction—lower-cost water 
lubrication—greater cleanliness of 
operation—better holding of gage 
due to less wear 
Ship stern-tube bear- D 3-26 8 60 Water ).o01 per in. diam. | Longer life—greater ease of handling 
ing over 5 in. diam. and installing—higher load capac- 
Ship rudder-stock. A, D 3-36 3-8 55-60 Grease, water 0.001 per in. diam ity, particularly with impact 
Pintle bearing over 5 in. diam. loads—lower friction—greater cor 
Small-craft stern- C 1/.-3 8 60 Water 0.005 rosion and decay resistance— 
tube bearing lower journal wear—greater local 
availability 
Centrifugal pump A, B,C '/9~-4 3-8 60 Liquid pumped 0.005 Longer life—better lubrication with 
bearing liquid (water, gasoline, chemical 
solutions, etc.) pumped 
Water-wheel turbine D 4-24 s 60 Water 0.005 Longer life—lower friction—no de- 
guide bearing cay—less journal wear 
Ball-mill bearing A, I 15-48 6 15 §§-60 Water, emulsion, water 0.015-0.030 Longer life—higher load capacity— 
and grease lower friction—lower lubricant 
cost 
\ircraft landing-gear A 2-15 3 60 Oil oor per in. diam. Lighter weight—satisfactory dimen- 
bearing over § in. diam. sional adiitieg and load capacity 
Railway bolster-cup Molded cone 61/4 53 Grease Longer life—lower noise and vibra- 
bearing tion transmission 
See Fig. 1. ° Running clearance; does not include allowance for swelling. 


ds and will also withstand severe impact loading without 
Under such 


S} ee 
the hammering-out experienced with babbitt 
service as is experienced in blooming, slabbing, and some rough- 
ing-mill service, they still give the best performance of any of 
the laminated bearing materials available. However, as a 
result of their comparatively low resin percentage, their rate of 
wear is relatively great after the initial hard surface is worn off 
The next step in the development was the addition of graphite 
i mineral filler to the materials already available. This low- 
red the degree of bonding between the laminations and con- 
juently produced a somewhat softer material with corre- 
ondingly lowered strength. These materials have proved 
tisfactory for some applications 
\fter the graphite materials were tried, other mineral fillers 
ich would increase the abrasion resistance of the laminated 
rials were introduced. It was found that medium-weave 
oz) fabric laminates, including finely powdered hardening 
nts, when applied flatwise would give much better service 
roll-neck bearings operating at 200 or more ft per min than 


| any of the previous laminates tried. Below 200 fpm slip 


velocity these materials show a tendency to overheat and seize, 
but at speeds great enough to bring sufficient cooling water to 
the bearing surface, they polish or lap the journal surface to a 
high finish and thereby lower the operating coefficient of fric- 
tion below that of straight laminates. Such bearings require a 
larger quantity of cooling water than do the other grades of 
materials. Where operating conditions permit their use and a 
slight amount of journal wear is not objectionable, they give 
the best service of any laminated phenolic material available. 

Table 3 is useful in illustrating how the advantages of 
laminated phenolic materials are applied and their limitations 
taken into account in a number of typical bearing appli- 
cations. 

CONCLUSIONS 

The foregoing discussion has attempted to describe the prop- 
erties of laminated phenolics as bearing materials. Their 
limitations will, of course, exclude many applications, but their 
numerous advantages will undoubtedly widen their present 


fields of application. 


[V—Reduction of Wear in Rubber Stern Bearings by Flow-Controlled 
Continuous-Film Method 
By R. D. SMEALLIE! 


,- URING the recent war, landing-craft propeller-shaft 
L bearings and shafting were a costly and time-consuming 
maintenance problem. In peacetime, the condition is 
lleled in many parts of the world where vessels are forced to 
rate in shallow waters heavily laden with sand, silt, coal 
cnings, and coral, all of which are conducive to excessive 
\{t or shaft-liner and bearing wear. 
in attacking the problem of minimizing maintenance from 


General Manager, Willis Rubber Bearing Division, E. J. Willis 
mpany, New York, N. Y. 





this natural hazard, it became apparent at once, that, not only 
was a complete mechanical change inevitable, but the technique 
of lubrication also must be overhauled to increase greatly the 
sand-ejection rate within the bearing. 

The first mechanical change toward the objective was an 
important step in shaft conservation and consisted of combining 
the shaft sleeve and bearing as an integral one-piece unit. In 
pursuing this step, the shaft sleeve with its molded rubber 
covering was locked to and rotated with the shaft, the ‘‘rotary 
journal’ using for its opposite frictional surface a stationary 















608 


renewable bronze bushing. This type of rubber bearing, al- 
though not of a continuous-film construction at that time was 
used successfully throvghout the war for propeller-shaft bear- 
ings on landing craft. 

The next step was based on a study of hydrodynamics which 
brought to light a little-used law of physics involving action of a 
submerged shaft rotating under water at various loads and speeds 

As a result of the study, it was determined that the internal 
action of a submerged bearing took on a definite pattern of a 
vacuum-pressure cycle which when analyzed was observed to 
set up a dual action of pressure and vacuum for cach 180 deg of 
a revolution. This double cycle has now been developed to 
produce several characteristics which heretofore seem to have 
been entirely neglected in the design of marine stern bearings 
It became clear that the primary requisite was to block all film 
‘‘pressure escape points’’ having their origin within the loaded 
section of the bearing. The first apparent advantage was the 
formation of a ‘‘continuous”’ lubrication film which, in effect, 
allowed the build-up of a perfect water wedge. This was 
highly desirable inasmuch as it afforded a very high degree of 
“shaft flotation."’ Separating the frictional surfaces by this 
uninterrupted water wedge reduced materially the coefficient 
of friction at practically all.speeds with particular emphasis at 
low speed where shaft and bearing damage is at its most critical 

point. 

A definite proof of complete shaft flotation was evidenced by 
the fact that, instead of the maximum-wear point being 12 to 15 
deg ahead of dead center (in direction of rotation), the effected 
water wedge had actually picked up the shaft and changed its 
maximum point of wear to approximately 15 deg after passing 
through dead center. Thus a change of nearly 30 deg took 
place in the maximum-wear point between the continuous-film 
and noncontinuous-film method of lubrication. 

Following further reactive results, it was found that as soon 
as the shaft speed was sufficiently high to effect shaft flotation, 
an important and pronounced sequence occurred. For example, 
assuming a point diametrically opposite the maximum load, the 
generated film pressure between frictional surfaces was zero 
Progressing in the direction of rotation, consecutive readings 
taken on a compound gage showed increasing pressure until it 
arrived at its greatest value directly in the maximum loaded 
area. This action is a long-recognized lubrication fundamental 
which has been disregarded, almost without exception, in the 
present-day design of stern bearings. 

Passing through the next 180-deg cycle, the pressure, within a 
few degrees after having passed through the maximum loaded 
area, had reverted to a maximum vacuum which decreased in the 
direction of rotation until it subsided completely at the original 
starting point. This dual cycle was repeated on each revolu- 
tion of the shaft and merely reversed the pattern of action when 
the shaft was rotated in the opposite direction. 

The following step, however, was an entirely new concep- 
tion of rapid sand removal and a direct result of applying theo- 
ries known to exist in the double pressure-vacuum cycle briefly 


described. 


PUTTING THE PRESSURE-VACUUM CYCLE TO WORK 


By placing two axial-flow control grooves running from end 
to end on the inside periphery of the mating bronze bushing, 
one in the pressure area and one in the vacuum area, advantage 
was taken of the hydrodynamically developed pressure and 
vacuum values. Sand and water were taken in on the vacuum 
cycle while sand and water were also discharged under pressure 
during the pressure cycle. Both actions are continuous, once 
the shaft is rotating, and will duplicate the action in either 
direction of rotation. 

Part of the phenomenon occurring in the action somewhat 
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FIG. | ROTARY RUBBER BEARING 


defies a clear mathematical explanation inasmuch as the water 
flow in the pressure-control groove is a right-angle component 
of the circumferential water flow. Existing proof of the actior 
may be cited when water levels are dropped to the center line of 
the bearing at which point water can be observed being ejected 
from the pressure groove with considerable force while the 
vacuum grooves of course show no discharge. When testing 
large bearings, the vacuum action becomes sufficiently violent 
to draw a person's hand against the intake area at the ends of 
the bearing. 

One of the outstanding characteristics of the continuous-film 
method is its reduced low speed coefficient of friction. For ex 
ample, at 100 rpm with a load of 30 psi, the frictional rorqu: 
is 50 per cent less than for the interrupted-film method 
Frictional horsepower, by the same token, has a ratio of 2 to | 
in favor of the continuous-film method 

To contribute further to low frictional characteristics at low 
speeds, axial water traps or reservoirs are designed in the form 
of molded grooves placed in the rotary rubber journal. Thx 
grooves in the rubber tend to supply a constant source of ad 
ditional water under pressure regardless of how slowly the 
shaft may rotate. The slow-speed grooves are blocked at both 
ends to prevent water and film pressure escape through the ends 
of the rotor grooves while operating in the loaded area. 


TESTS DEMONSTRATE ADVANTAGES 


Considering the four major factors of design, continuous-film 
lubrication, automatic sand ejection, slow-speed water feed 
and shaft conservation, the results manifested themselves very 
effectively at the end of 72-hr destructive tests. The depth of 
scouring in the metal bushing took on an even depth which was 
approximately 70 per cent shallower than for the noncontin 
ous-film type, score lines being barely perceptible to the finge: 
nail. When running parallel tests on several types of int 
rupted-film nonflow control-type bearings, the wear progress d 
through to the housing, causing the test to be discontinued 
inoperative. The continuous-film flow-controlled bearing st 
had 42 per cent life remaining, practically all wear being tak 
on the renewable metal bushing and less than 0.001 in. on t 
rubber. Because of its integral rubber-covered shaft sleeve, th 
shaft was preserved in its original state. 

Continuous-film lubrication is of unquestionable engineering 
value and has been used for many years in the operation of hig! 
speed turbine bearings, reduction-gear units, and for vari 
heavy-duty industrial bearing uses. This method of lubri: 
tion, combined with automatic sand ejection, slow-speed watet 
feed to frictional surfaces, and complete preservation of shafting, 
bids fair to the establishment of a new low in maintenance cos's 
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numerous problems in the design of the casting 


The Importance of CORES 






in DIE-CASTING DESIGN 


MARKET DEVELOPMENT DIVISION, THE NI 
HEN it has been decided from the size, complexity, and 
estimated cost of a part that die casting is the logical 
production method, the designer is still faced with 


If the designer 


proceeds without enlisting the aid of a die caster, he may find 


that die cost, casting rates, flash-removal problems, and other 


ossible savings may have been overlooked. To avoid these 


venalties of inexperience, it is advisable to consult a die-casting 


check 


rineer before the form of the part has been established and to 


k the design against possible violations of die-casting 


Prine iples 


Space permits comprehensive discussion of only one aspect of 


casting, namely, practical considerations involved in the 


sign of cores 


le Gesigner snouls war 1n Mind that GAle Castings are Made 
The d hould | 1 that d t mad 


metal dies. These dies are not scrapped of course after 


ach casting, as sand molds are, but are long-lived and last for 


nany thousands or even millions of fillings 


s 


As dics, including cores and slides when needed, are rigid 
ructures, the designer of the casting may well try to visualize 
casting in such a die and then consider what must be done to 
| the dic, and what is needed to get the frozen casting out of 
die expeditiously without injury to cither die or casting. 
Once such a picture is clearly in mind, it is casy to grasp many 
those practical considerations on which a logical design 1s 
d. The designer of the casting seldom designs the die, but 


ne 
can easily appreciate, upon reflection or conference with a 
caster, what a particular design will involve, especially in 
pect to parts of the die which must have relative motion 
3oth the value and general utility of dic castings are greatly 
inced because of the facility and precision with which cor 
This is evident when the following advan 


$s Of coring are stated 


can be done 


substantial savings in the weight of the casting 
ovision of holes and recesses within close limits as to size 
location 
itorm sections 
und castings 
irter casting cycle, resulting from faster cooling 
creased machining time and cost 


ral of these advantages are not attained at all or only in 
more limited degree in sand castings and are partly respon- 
most cases for making die castings less costly than the 
t sand-cast equivalent. For sand castings, the core must 
y be made separately and placed in the mold, and the mold 
iys destroyed after the casting is produced. It is difficult 
id close dimensions with sand cores, and they often shift 
mold so that the hole or recess is not correctly located. 
ontrast, the cores for die castings often have a life as long 
it cf the die itself. Moreover, their size is subject to little 
» change, hence the hole or recess formed is held closely to 
ntributed by the Machine Design Division and presented at 


Semi-Annual Meeting, Milwaukee, Wis., May 30-June 5, 1948, of 
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size and changes in locationare slight. Naturally, this greatly 
reduces and frequently eliminates machine work on the hole or 
recess 

In addition, many holes that are readily cored in die castings 
are too small in size to be cored at all in sand castings. In die 
castings, cored holes are precisely located and often can be held 
to tapping size. In occasional instances, a threaded core can 
be used and then even tapping is avoided 

There are of course many cases in which small holes needed 
in die castin'gs cannot be cored as cheaply as they can be drilled 
or pierced, but even then a conical spotting core often can be 
used to locate the drill. As flash is left in through-holes that 
are cored and generally must be removed subsequently by a drill 
or punch, it is often cheaper to drill or pierce than to core such a 
hole. 

Where a hole or recess is needed and can be cored, there is not 
only a saving in metal but the metal saved does not have to be 
cut away and remelted. Moreover, by avoiding concentrations 
of metal, especially at bosses, sections can be made more nearly 
uniform in thickness. This means faster cooling in the die and 
sounder castings, for porosity is prone to occur where sections 
are thicker locally than those of adjacent sections. 

TYPES OF CORES AND APPLICATION 

Simple Forms of Cores. The simplest core is a pia cylindrical in 
shape, except for such draft as is required for its withdrawal. 
Such a core costs little to machine. Its shank, which fits a 
hole in the die and does not come in direct contact with the 
metal to be cast, is a true cylinder and so fits a hole which is 
easily drilled, bored, and ground. In general, the shanks of 
cores are made cylindrical even though the part that is to form 
a hole in the casting is not of circular section, as this facilitates 
machining of the shank and of the hole in which it fits. 

Cores can have any required shape as long as they can be re- 
moved from the casting. They often include flats or extensions, 
such as to form keyways. However, shapes that are easy to 
machine are preferred. If the core has to be movable in refer- 
ence to the die, a sliding fit is required and, if a noncircular hole 
is needed in the die, broaching or its equivalent may be necessary 
with the possibility of a considerable increase in machining 
cost, although its cost may be fully warranted by savings in 
machining on the castings produced. 

Cores that are fixed in the die are not only cheaper but result 
in less flash. Some flash always occurs around movable cores 
because some metal is forced into the clearance space required 
between the core and the die. This flash, often in the form of 
an irregular collar, may be slight but generally has to be re- 
moved in a light machining operation. 

Fixed cores can be used, in general, only when their axes are 
parallel to the motion of the die or of a slide that supports the 
core. If the core is disposed at an odd angle and is not ona 
slide moving at that angle, it must always be made movable. 

Movable Cores. Movable cores are commonly applied but 
means for actuating them must be provided, and they must be 
locked when the die is closed so that the pressure on the metal 
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does not force them out of position. Consequently, applica- 
tion of a movable core adds considerably to die cost and usually 
increases the cost per casting to some degree Howev e.. these 
disadvantages are more than offset by benefits on other scores, 
else the cores would not be used. 

Among the advantages of some movable cores (aside from the 
fact that they provide holes or recesses where they are needed 
is that the clearance around the core permits the escape, from 
the die, of air that might be trapped otherwise and result in 

Although the de- 
tails of core design are commonly left to the die designer, some 


porosity which would prove detrimental 


knowledge of what cores involve in respect to cost can often aid 
the designer of the casting to minimize over-all costs 

Core Actuation. The commonest way to actuate a core is by a 
rack and pinion or by a plate back of the ejector portion of the 
die. Many cores are arranged to come in the die parting, partly 
because this location sometimes facilitates the machining of 
surfaces which position and guide the core. Pinions for rack- 
operated cores are often turned by hand but some part of the 





FIG. | CASTING WITH UNDERCUT RECESS FORMED BY A ROCKING 


CORI 





FIG. 2 UNDERCUT PRODUCED BY CORE WITHOUT KNOCKOUT OR 
COLLAPSIBLE FEATURES 
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machine or of the die can often be so arranged that operation 
becomes automatic and saves time. 

Any core that requires motion in the die must be so placed 
that it can be withdrawn, usually before the die opens. If the 
travel is greater than can be provided parallel to die motion, th« 
die must be designed for a side or angular pull 

When a movable core is required to form a thread, means for 
rotating the core must be provided. For a product requiring a 
helical spline or thread of extremely coarse pitch or one involy 
ing a helical gear, the core can be fixed axially but arranged s 
that it can turn as the part is ejected off the core 

Intersecting Cores. Cores that are brought together or that 
even interlock when the die is closed are feasible and sometimes 
are exceptionally useful but they do introduce problems in dic 
making, casting, and flash removal. Flash always forms wher: 
cores join and, if this flash is inaccessible, its removal may add 
considerably to the cost per casting. On the other hand, th 
advantages realized by such coring frequently outweigh th 
drawbacks 

If cores actually interlock, they must be operated in correct 
Sequence as otherwise breakage will result and expensive 
replacement may be needed. It is best to avoid interlocking 
cores unless the expense of making core operation fully auto 
matic is justified by corresponding economies or other com 
pensating advantages 

Collapsible Cores and *‘Knockouts.”’ 
piece core cannot form an undercut, because this will prevent its 
removal from the casting. If the core can be curved and rocked 
through an arc, it can form an undercut and srill be made in one 
Fig 


1 shows a casting that has an undercut recess formed by a rock 


In general, a solid one 


piece, although this involves expensive die construction 


ing core 

An unusual case in which a core produces an undercut without 
resort toa knockout or to collapsible features is shown in Fig 
The main core for this casting is made in two sections, one fixed 
and one movable The movable one produces a recess back of a 
lip and, instead of being withdrawn before the casting is 
ejected, is advanced and acts as an ejector along with normal 
ejector pins through the fixed core. When well out of the di 
cavity, the casting is struck a light upward blow directed 
parallel to the die parting. This lifts the casting free of t! 
‘‘hook”’ or side proiection of the movable core and frees it from 
the latter. This might be termed ‘‘two-directional”’ ejects 

Collapsible cores are feasible in some cases but they are 
expensive and frequently they involve high die-maintenance 
costs and may make flash-removal costs rather high. Collapsi 


f collapsing but must 
1 to 


ble cores must not only be capable 
include a mechanism to withdraw the collapsing parts anc 
expand them for the next casting. This means that the main 
core must be of sufficient size to hold the collapsing elements 
and at least a part of their operating mechanism. To wart 
this expense, the results secured should be such that they cannot 
be attained more cheaply by machining, by some feasible change 
in design, or by the use of ‘“‘knockours.”’ 

Knockouts are really loose cores which, instead of being with- 
drawn from the casting before or at the time it is ejected from 
the die, remain in the casting until it has been removed from che 
die. Then these loose pieces are knocked out and are set into 
the die for each subsequent casting. Often two or more sets of 
such inserts are provided so that one set can be placed in the die 
and a casting made while another set is being knocked out fom 
a casting previously made. All knockouts have to be placed 
and held securely in the die, slowing the casting cycle and tre- 
quently requiring extra labor. For these reasons, die castcts 
prefer not to use loose pieces unless the required results are 
otherwise unobtainable. Loose pieces also add both to che 
initial and maintenance costs of dies and always result in s »me 
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extra flash which increases the cost of cleaning castings. An 
example of loose-piece cores is illustrated in Fig. 3. Here a 
loose piece, set into the major core, provides an undercut recess. 
[he flash line around the joints that the loose piece makes is 
apparent but flash is casily removed. 

Metal-Saving Cores. In many castings there are portions in 
which holes or recesses are not required to serve a definite func- 
cion but are desirable both to reduce the weight of the casting 
and to avoid having certain sections thicker than they need be. 
Such holes and recesses are produced by cores that are termed 
and their use does effect economies in metal, 
By avoiding metal concen- 


metal savers,” 
besides helping to avoid porosity. 
trations, metal savers help promote rapid cooling of the casting, 
so that the die can be opened sooner and cycle time can be re- 
duced. The chance of shrink marks is also reduced when metal 
concentrations are avoided. 
All cores save metal whether used primarily for that purpose 
r to produce holes or recesses having other functions. Cores 
have to be varied in shape of course, to meet specific require- 
ments, but the cost of the core is minimized when its shape is as 
simple as conditions permit. If this fact is kept in mind by the 
signer, he can help to lower finished-casting costs 
Alchough the casting shown from both sides in Fig. 4 has 
hree tubular extensions and numerous bosses, cored recesses 
d holes from both faces and between the bottom flange and 
housing, as well as through the flange, help to avoid thick 
tions and to keep them relatively uniform in thickness 
re is no needless excess of metal at any point because of the 


illful use of metal-saving cores 


SIZES OF CORES 


Although cores as small as '/3. in. diam are sometimes used, 
pecially in die-casting zinc and other low-melting alloys, 
naller cores are not often recommended unless very short 

1 then it is often better to drill or pierce the hole. In all 


cores should ke sturdy enough to avoid bending, breaking, 
burning."" The latter is caused by attack of the molten 
y, which, at high temperatures, has an erosive effect that 
ikes fer rapid deterioration and may necessitate frequent 
lacement of the core with consequent production delays 
s of less than » in. diam are rarely advised for high-melt- 
illoys and then should be quite short 
less very small, cores which have a length up to four diame- 
ire feasible, asa rule. Cores of !/2 in. or larger diameter 
ften made many more times their diameter, depending upon 
pecific design and the alloy being cast. Holes too small or 
ng to be cored to full depth can often be cored to part of 
lepth and then be drilled the remaining depth and still 
conomies. Cores which are supported at both ends are 
ger than if supported at one end only, but cores piloted at 
uter end may add somewhat to flash-removal problems. 
s are often heavily stressed by the shrinkage of the cast- 
cooling and, especially when minimum draft is allowed 
ticularly when the metal ‘‘solders’’ to the core, may be 
by the stress applied when the core is pulled or when 
ting is forced off the core at ejection. All these con- 
ions tend to favor the sturdy core, but there are cases 
unusually slender cores are feasible and effect savings 
han compensating for such difficulties as their use incurs. 
minimum diameter of cores for use with aluminum alloys 
32 in. and for copper alloys is about !/s in. For zinc 
other low-melting alloys, cores down to about 0.040 in 
sometimes used. 


DRAFT ON CORES 


general, the draft on cores is preferably not less than ! 


ona side. Draft can be less, especially for zinc and other 
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AN EXAMPLE OF LOOSE-PIECE CORES 


FIG. 3 





FIG. 4 CORED RECESSES AND HOLES HELP AVOID THICK AND NON- 
UNIFORM SECTIONS 


low-melting alloys, if the core is not too long or too slender. 
Cores having no draft have been used in some zinc die castings 
but should not be specified unless the die caster consents, as it is 
likely to be preferable to use some draft and size the hole by 
reaming or broaching if necessary. 

Where a taper of 1 deg or more on a side is permissible, it is 
well to so indicate, as this may make the casting easier to eject 
from the dic. If less pressure on ejection pins is thereby at- 
tained they will mark the casting less deeply. The chance of 
distorting the casting because of the pressure may also be re- 
duced. Core taper should not be so great, however, as to 
necessitate unduly deep cuts in holes to be machined or to re- 
quire extra machine operations which add to over-all cost with- 
out a compensating advantage. 

Fixed cores that form ‘‘blind’’ holes do not result in extra 
flash, but all movable cores leave some flash at one or both ends 
of the hole. Fixed cores which form through-holes leave flash 
at the outer end of the hole. Collapsible cores and knockouts 
result in considerable extra flash, as already explained. In 
general, a simple and rapid drilling, punching, facing, or 
countersinking operation cuts the flash from the ends of cored 
holes but some time and tool use are involved. The cost must 
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be added to that of the casting itself. This cost detracts but 
little from the benefits which are brought about by coring 
From the foregoing it is apparent that cores, alchough they 
involve certain problems, also have utility such that the benefits 
realized commonly much more than offset whatever disadvan 
tages they entail. This becomes still more apparent upon con 
sideration of some uncommon applications and features of cor 





ing with which designers of die castings should be familiar 


EXAMPLES OF CORING 


Although thin flat cores sometimes tend to give trouble from 
warpage. they can be used if not too long, as seen in the zinc dic 
casting, Fig. 5, which has a cored slot only 0.015 in. thick and 
about '/,in. deep. The core for this slot is in the die parting and 
so must be made movable. It appears to have slight if any draft 





In Fig. 6 are shown four castings which are produced hollow 
by the use of cores that are rocked into and out of place. One 


FIG j CASTINGS WITH CORED HOLE AT ODD ANGLI 


of the elbows is in aluminum alloy but the other castings are in 
zinc alloy. The two elbows at the bottom have cores that the flange end, again providing plenty of draft. Both the 


make a 90-deg bend and measure °°/39 in. at the small end and cores are movable and have their axes in the dic parting 

1*/30 in. at the large end. Because of the fairly large draft, Four small cores produce * 3:-in. through-holes in the larg 

withdrawal is simplified flange, and a */3»-in. blind hole is cored near the pointed end of 
In producing the flanged elbow, shown in the center, the this flange. A sixth cored hole of arc-shape section is cored 


major core is made in two pieces, one of which forms a 90-deg through a boss projecting from the face of this flange, the cor 





bend and so has to be rocked into and out of place Its small tapering toa rounded point This core is in line with a boss 
end is */4in. diam and its larger end, at the small flange, is 7,5 in back of and parallel to the flange having a cored '/s-in hole 
diam, affording plenty of draft. The other portion of the main The face of the large flange is formed by a slide in the dic, a 
core is */, in. diam at its inner end and forms a *° 3.-in. hole at all holes at right angles to the face are formed by cores attach 
to the end of the slide and arranged to move withit. Two holes 
_ nee | } 
> are required through the small flange, and the face of this flat 








MM \ is formed by the core However, as the core rocks it can: 
UY sae if 1 include straight pins to form the holes through the flange, 


the holes are merely spotted by short conical projections on tl 





face forming the flange. This spotting locates the drill used t 
make the flange holes, hence no drill jig is needed i 
At the top of Fig. 6 is a phonograph tone arm, having | 
ram's-horn shape, but the cored hole tapers regularly from | 
1) )) 0) aap — in. at the large end to ® , in. at the small end, its center |i 
following a true helix, 3' 2 in. diam and 7!/, in. pitch This 
makes it possible to use a one-piece core which 1s given a com 








FIG. } USE OF THIN FLAT CORI 


bined turning and longitudinal movement when being rock 
out of the large end of the casting. This is a most unusual ¢ 
ing job, but the die and core were reported in excellent conditior 
after 40,000 castings had been produced. The wall section ot 
the casting tapers from about 0.110 to 0.080 in 


Pah ge 


All three castings in Fig. 7 have cored holes at odd angles 
In the largest casting, the cores are all 7/s in. diam at tl 
large ends, have only slight draft, and all have their axes in the 
parting plane. Flash, where the cores join, 1s somewhat 
inacessible, but not to the extent thar, by the use of suitable 
burring tools, the flash cannot be removed without undue cos 

The casting which includes three small tubes extending at 
odd angles from a square body has its main hole formed by a 
square core pin. At right angles to the main core are thirec 
step-cored vertical holes. Each of the thin-wall tubes projcct- 
ing at odd angles is cored axially, and these three cores cacl 
meet one of the stepped cylindrical cores. Such a part requires 
an expensive die but the die yields a product which could nox be 
duplicated in quantity at equal cost by any other means or with 
so little machine work and still hold dimensions within equals 
close limits. 

In the smallest casting, Fig. 7, the two round tubes have 
cored blind holes and the threaded portion is cored at an odd ff 
angle for a depth about equal to the hole diameter. At the J 
bottom of this hole a long slender hole is drilled to intersect Fi 
FIG. 6 HOLLOW CASTINGS PRODUCED BY CORES ROCKED INTO AND _ the blind holes in the cross-tubes. This hole has to be d: led 

OUT OF PLACE rather than cored primarily because it is not in or parallel t 
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FIG. S FOUR UNUSUAL DII 





THIRTY-FIVE CORES WERE USED IN 


is of the cored hole in the threaded portion, and also becausc 


it crosses the hole in one cross-tube and is of the same diameter 


UnfortMAately, the drilled hole runs through a comparatively 


hick uncored section where porosity may occur and cause the 

| co break or run out, but this trouble, if it occurs, may b« 
itheult to avoid without a change in desigt Had the axis of 
threaded portion been such that a straight core of larger 


to the 


meter than the cross-holes could have run down 
cross-tube, the chances of porosity would have been 

ssened 

[he tapered tube A, Fig. 8, used as a lamp standard, neces 


tes the longest core yet emploved in die casting. This core 
in. long and measures !' ;¢ in. diam at its small end and 
in. atits large end. Wall thickness of the casting is about 

Substanrial taper of the core facilitates its withdrawal 
In the flanged agitator-post casting B, Fig. 8, a core 11 in 
diam 


is used. It tapers from 1° 39 in. to about 1! j¢ in 


it Meets a core coming from the opposite end that forms 
p against which a bushing seats. Cores from cach end and 
m three sides are employed in producing casting C, Fig. 8; 
mean diam. At the 


longest core 1s 9 in 


nd, a core of irregular shape approximating that of the 


and about ® ¢ in 


Side cores are pins of nearly cylin 
External 


il contour is used 
some of which 
including one of irregular shape, are formed by die pro- 


| shane join the main cores 
ns which may be ¢ lassed as cores 

t casting D, Fig. 8, the main core is stepped and 7 in. long 
This core joins another which 


Other cores produce 


in. at maximum diameter 
ns the rectangular recess at one end 

s in bosses and at corners of the oblong flange 
“astings such as that in Fig. 9 involve a multiplicity of cores, 
uding one for each of the 21 oblong openings, three for coin 
ts, and a dozen for holes in bosses and fastening lugs. A 
ot running the length of the front face is formed by a corre- 
sponding projection or core in the cover dic. It is often better, 
where oblong through-holes or slots are required, to have cores 
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THIS CASTING I 
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end at the back face rather than 
at the front face, as in this case, 
because the flash line, where 
cores end, may be less prominent 
or require less work in removal 

All three castings in Fig. 10 
involve quite complex coring 
Cores produce slots as well as 
interiors, and other holes and 
recesses. The largest casting is 
in magnesium alloy and axial 
cores from each end form+the 
bore and holes between spokes 
At the center is a bronze bush- 
ing placed over a central core 
and cast in place. All the side 
openings are produced by four 
slides each covering one quad- 
rant. These move at such an 
angle that one slide can carry 12 
short cores, each of which clears 
the side walls of the slots pro- 
duced 

For thecasting on the right in 
Fig. 10 a rather complex die is 
needed and it has a quite irre- 
gular parting A core in the 
ejector portion of the die forms 
the interior of the dome. It has 
recesses which shape bosses, and 

an arclike rib joining three 

bosses. A side projection of che main core produces a boxlike 
recess at one side of the dome toward the external projection. 
For the latter, another core is needed as it must move at about 
a 45-deg angle to the axis of the main core to produce undercuts 
outside the dome but inside the projection arm. This angular 
core also forms a slot between bosses at the outer end of the 
arm. A small projection at the opposite side of the dome is 
made hollow by a cofe parallel to the axis 

Nearly the whole exterior of this casting is formed by the 
cover die but it has some short core pins and projections which 
form narrow slots that run clear through the dome wall for a 
part of their length but are blind for the remainder of their 
length, adding to the decorative effect. Two projections core 
out recesses for fastening screws 

Descriptions of core applications could be multiplied indefi- 
nitely, but the foregoing examples indicate their exceptional and 
varied utility in reducing the cost of die castings and making 


them perform their functions to best advantage 





FIG. 10 


COMPLEX CORING DESIGN 















ENGINEERS 


ONRAD N. LAUER, a Past-President of The American 
Society of Mechanical Engineers, when with the Link 
Belt Company in his early career, was associated with 

Frederick W. Taylor and his scientific-management activities. 
Later he was with Dodge & Day, and Day & Zimmerman, con- 
sulting engineers. He became president of the Philadelphia 
Gas Company and was active in several other business enter- 
prises. Always throughout his long active career, however, 
he took a keen interest in civic affairs, participating actively 
in them. He believed so strongly in engineers doing likewise 
that he sought means to encourage them in this respect and, as 
one incentive, founded the Hoover Medal 

On a brilliant occasion, in the banquet room of the Hotel 
Mayflower in Washington, almost 18 years ago, April 8,1930, 
at the Fiftieth Anniversary Dinner of Taz AMERICAN SociETY OF 
Mecuanicat Enoineers, Herbert Hoover, then President of 
the United States, was awarded the first of these medals for 
distinguished public service. The gathering included many 
eminent statesmen and engineers from this country and abroad 
It was pointed out that the purpose of the medal was to com- 
mend the public service of engineers who go outside their 
strictly professional work to interest themselves in civic and 
humanitarian affairs. 

‘“And,"’ remarked President Hoover in accepting the medal, 
“the engineers have something to contribute to public service 
Continuing, he said: ‘‘I need to cite but one direction of such 
contribution among a multitude 

“With the application of science to the development of our 
great national tools—our engines, our railways, our auto 
mobiles, our airplanes, our steamships, and a score of other 
great implements—together with the supplies of material upon 
which they depend, the engineer has added vastly to the prob- 
lems of government, for government must see that the control of 
these tools and materials is not misused to limit liberty and 
freedom, that they advance and do not retard equality of 
opportunity among all our citizens 

“These great discoveries and inventions have brought great 
blessings to humanity, but they have multiplied the problems 
of government, and the complexity of these probleins progresses 
with the increase of our population. Every county govern- 
ment, every municipal government, every state government, 
and the Federal Government itself, is engaged in constant 
attempt to solve a multitude of public relationships to these 
tools, which the engineers by their genius and industry con- 
stantly force to the very doorstep of government. And in solv- 
ing these problems we have need for a large leavening of the 
engineering knowledge and engineering attitude of mind 
and engineering method. These problems of public relation are 
unsolvable without the technical knowledge of the engineer. 
They are unsolvable without the fundamental engineers’ ap- 
proach to truth. That is, first to determine the facts, arrange 
these facts in proper perspective, and then distill truth from 
them in the retort of experience.” 

Certainly the rate of progress in the field of invention, dis- 
covery, and applied science has been greatly accelerated since 
President Hoover made this statement in 1930, and today the 
need for wise and intelligent control is even more vital. 


Address presented at a meeting of the Bloomfield (N. J.) Associa- 
tion of General Electric Engineers, East Orange, N. J., March 4, 1948. 
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BY ROY V. WRIGHT 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


WHY DEMOCRACIES FAIL 


There is, however, an even stronger and more fundamental 
reason why every one of us should be interested in and be will 
ing to expend time and energy to insure good government 
Under our American system we proudly proclaim the citizens 
as rulers. Let me ask you frankly, however, how much train 
ing or coaching have you had as to your responsibilities as a 
citizen, or how to discharge them? 

“Oh!"* you exclaim, “‘things are all so complicated and Iam 
so busy I can’t afford to give much attention to such things 
We elect representatives to attend to these matters.”’ 

Allright. What do you or your neighbors know about thes« 
elected representatives? What part did you have in their selec 
tion? What are you doing to check up on their performance? 
Quite likely you will reply that after all you cannot exercis« 
much control over such things, and you may even grouse a bit 
about the dishonest and self-secking politicians who are sitting 
in the saddle. This lack of public interest is shockingly illus 
trated by the great percentage of our people who do not exer 
cise their right of franchise, particularly at the primaries. Yet 
not only are the candidates selected at the primaries, but your 
party representatives are actually elected on that day and 
shortly thereafter assemble to select their party officers. 

In this wonderful country of ours we seem to be sailing 
serenely along almost in a dream trance and in the belief that 
our Government is unassailable and a permanent institution, 
the continuance of which is something about which we need 
not concern ourselves. The fact is that serious students of 
government, who have analyzed the rise and fall of representa 
tive democracies, are deeply concerned over the direction it 
which we are drifting. It is a misfortune, indeed, that a good 
stiff course in ‘‘Why Democracies Fail’’ is not a requirement fot 
active citizenship 

The late highly regarded author, Hendrik Willem Van Loon 
tried to sound a note of warning in his syndicated serics of 
articles in the daily press in 1940, on “‘The Story of Democracy 
He hoped it would be published in book form, but the publish 
ers were afraid to take the financial gamble on a subject i: 
which our citizens were so little interested. May I commend 
to you the final paragraphs from Van Loon’s series of articles 

‘‘Elsewhere democracy has perished. It passed out throug! 
its own inherent weakness, a deliberate cult of mediocrit 
and absolute unwillingness to face unpleasant facts, an ec 
aggerated devotion to material interests, an almost mythica 
belief in the efficacy of the spoken word, and the unwillingn¢ 
of the leaders to have the courage of their own convictions. 

‘For, alas, none of the leaders seems as yet to have learn 
that democracy, being the most difficult and complicat: 
form of government ever devised by human ingenuity, can |! 
maintained only by constant watchfulness on the part of : 
of the citizens and by a most careful scrutiny and selection 
those whom they wish to recognize as their leaders. 

‘Without that unselfish devotion to the interest of the co! 
munity at large, all democracies are bound to end in dictat: 
ship. That is the great lesson which the history of the last 
3000 years teaches us beyond the vestige of a doubt.”’ 

I think I have said enough about the need for participation ‘1 
government by every loyal and intelligent citizen. Let me 
remind you, first, that, in considering our part in it, we must 
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recognize that the party system is essential in a representative 


democracy. I am sure you would be greatly disturbed, in 
some places at least, if you looked into those who are taking 
an active interest in party organizations, and why they do so. 
Can we afford to leave it in their hands? You say you cannot 
give time to these things. But what will your business or 
other interests amount to if we develop into a dictatorship? 
What can you, as an individual, do about it? That is the 


question we must face! 
HOW TO GET STARTED IN CIVIC AFFAIRS 


There are many ways of getting started in Civic activities 
This depends in part upon your own personality and ability, and 
the peculiar limitations under which you must function. It 
depends upon the community in which you live—upon the size 
of the town or city, its peculiar needs, and the effectiveness 
with which its affairs are being administered. This must be 
said, however, that room for substantial improvement will be 
found in any community, and that some of them are sadly in 
need of it. It must be said, also, that good leaders are often 
handicapped by lack of interest and support on the part of the 
citizens 

If you do not understand how party organizations are con 
ducted, or how the community is governed, then you have some 

al studying todo. Personalities have such a large place and 
influence in politics and civic administration that you should 
learn something about those who have an influence in these 
activities. Obviously, it is not a difficult task to learn these 
facts in a small community. It is far more difficult in larger 
places, and yet if you begin down in the precinct—your own 

ighborhood—it will not be so difficult as you follow up to 
he ward level, and then to the city and county leaders. A 
irge proportion of those who are active in the political organi 
rations started as assistants of precinct committeemen and 
vorked their way on up the line. It is not easy to break into 
organization without doing some real spade work at the 
ts, and you may be subjected to some unpleasant experi- 
es as you progress —but that is part of the game! 
| well remember a senior student at the Newark College of 
gineering who, inspired by its citizenship discussion course, 
inted to be a precinct committeeman, to replace a man 
ho was not greatly interested. The student went to the 
rd leader and expressed a desire to take on the assignment 
ward leader said O.K., the job was his. When the young 
asked what steps he should take to get on the ticket, 


cader replied that he would take care of the necessary de 


and the petition. It looked too easy and the student 
suspicious. He learned that he would be expected to 
ort an undesirable leader and the deal was off. As a be 
, with no experience and with the primaries just ahead, 
ilized the futility of attempting to make a fight at that 
On the other hand, others have found conditions more 
able and have become active in party affairs. 


GET ACQUAINTED WITH YOUR REPRESENTATIVES 


some instances one can become acquainted with local 
icians and men in office by attending political-club gather- 
but I have found it wise to qualify such advice. For in- 

a young man desiring to become familiar with the 
political situation and find some place where he might be 
‘ul, visited a political club. He was disgusted and reported 
that it was a beer-drinking group who reveled in shady 
ics and gambling, and that it was the last place in the world 
ind out anything about government, good or bad. On the 
t hand, there are political clubs where citizens gather to 
uss seriously political problems, and where one can get 

‘ reasonably good line on the local political situation. 
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Incidentally, the women with their organizations are in 
many instances well ahead of the men in attemping to inform 
themselves in this respect. The League of Women Voters, a 
nonpartisan organization, is particularly active, its effectiveness 
in a community, however, depending upon how wisely its local 
leaders are selected 

There should be a strong taxpayers’ association in every 
community; unfortunately, many communitics do not have 
such groups, or they may be dominated by people too intent 
upon their own special interests, rather than that of the citi- 
zens as a whole. They might function more effectively if 
more of us took an active part in their activities. They do 
have a large and helpful influence on budget-making bodies, if 


rightly conducted 
VALUE OF PRESSURE GROUPS 


Government touches intimately almost every one of our 
activities, and organizations of every sort have legislative com- 
mittees whose duty it is to follow proposed legislation and 
keep their groups informed, or to suggest new legislation 
Such groups, frequently designated as pressure groups, are in- 
valuable. No legislator can be adequately informed about the 
great multitude of highly specialized problems upon which he 
must pass, and it is up to those of us who have the facts to see 
that they are made known to our representatives in the legis- 
lative bodies or in administrative positions. 

As an individual you may want to pass facts directly on 
to your representatives. That is fine if you really give them 
facts or arguments based upon sound logic. Your representa- 
tives will appreciate this and be thankful for it. Unfortu- 
nately, most of those who write to their representatives, quite 
obviously, are not fully informed, or are so biased or emo- 
tionally inspired that the messages are not helpful and take 
time and energy from more important matters. Last year, as 
the State Senator from Essex County (New Jersey), for several 
days, during the height of the legislative session, I received an 
average of 150 pieces of mail and telegrams a day; only a very 
small percentage of these were helpful. You can make friends 
among your representatives, however, if you give them the right 
kind of dope 

In many of our communities, the governing bodies—town 
council or commission, or what not—meet in the evening. You 
can get a real line on these groups and meet public officers and 
civic-minded people by attending and possibly taking part in 
such meetings. Most of them have a place on the agenda for 
comments or statements from citizens. 

Thete are many appointive offices in government, on boards, 
commissions, and the like, and those responsible for such ap- 
pointments are on the lookout for promising candidates. Ac- 
tivity on your part in Civic affairs may bring you into line for 
an appointment. In many instances such assignments may 
not require any time during your normal working hours. A 
number of engineers are holding positions of this sort in North 
Jersey communities. This is true Of elective offices also; not so 
long ago an engineer served as the mayor of the City of Bloom- 
field. 

These few comments are only by way of suggestion; accord- 
ing to your peculiar personality and abilities, the type of com- 
munity in which you live and its needs, and your business and 
professional obligations, you can find plenty of opportunities 
for rendering public service if you really desire todoso. But 
first you must take time to size up the situation and then get 
busy in discovering ways in which you can make yourself most 
useful. Iam sure you can find the time if you really want to do 
so, and certainly in light of the seriousness of the situation and 
what it means to you and yours in the long run, you cannot af- 
ford to sidestep your civic responsibilities. 
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ATERIAL for these pages is assembled from numerous 
sources and aims to cover a broad range of subject mat 
While few quotation marks are used, passages that are 


ter 
directly quoted are obvious from the context and credit to 


original sources is given 


British Gas-Turbine Develop- 
ments 


HE application of the gas turbine by the United Kingdom 
to fields other than aircraft is discussed in a special article 
from British Information Services, by David Ferguson, British 
technical writer 
According to Mr. Ferguson, the main center for research on 
this new type of power plant is the National Gas Turbine 
Establishment at Whetstone, and Pvyestock, 
Hampshire, where all aspects of the gas turbine are studied 
Subjects under investigation include the basic problems of air 
flow, combustion, behavior of materials at high temperature, 
compressor and turbine design, stresses in working components 
including vibration effects, and methods of manufacture. The 
manufacturing department makes experimental components of 
new design for test purposes and the results of these funda- 


Leicestersh ire, 


mental investigations are continually being passed on to indus 
try for improvement. The Establishment also undertakes the 
technical assessment of new industrial designs and the testing of 
components and complete engines of the firms 

Recent developments include an improved axial-flow com 
pressor and a combustion chamber having a pressure loss less 
than half that of previous designs; both of these developments 
are applicable to gas turbines in general 

The aim of the work is always first to obtain an understanding 
of fundamental principles by means of research work and then 
to apply this understanding to the design of components of the 
engines. 

It is the policy of the United Kingdom Government to patent 
and exploit inventions of commerical importance made in its 
research establishments and to this end Power Jets (Research 
and Development) Limited, a wholly Government-owned com- 
pany, is responsible for holding, and exploiting in the national 
interest, patents resulting from Government research and 
development in the gas-turbine field. The company possesses 
about 1700 British and foreign patents based on some 250 inven- 
tions covering the early work of Air Commodore Frank Whittle 
and his associates and later activities of Power Jets Limited and 
the National Gas Turbine Establishment 

The company has recently held two courses at a school at 
Lutterworth, Leicestershire, England, attended by representa- 
tives of about a dozen foreign countries, during which lectures 
were given on all aspects of gas-turbine technology, and repre- 
sentatives of British industrial concerns gave talks on special 
aspects of the problem. Similar courses are also given at the 


school for British engineers of the aircraft industry and from 
marine, railway, and power-station concerns 
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Mr. Ferguson reports that in addition to the National Gas 
Turbine Establishment, research into marine applications of th 
gas turbine is carried out in an experimental! station on Tyneside, 
in the north of England, under the Parsons and Marine Engi 
neering Turbine Research and Development Association (PAMI 
TRADA), which has been set up by a number of shipbuilding 
and marine-engineering firms engaged in the manufacture of 
turbine engines. The work is supported by the Department of 
Scientific and Industrial Research, and both firms and rh 
Admiralty the carried The 
Association has equipment for the testing of both components 


advise on program to be out 
and complete engines, and is actively engaged on the solution of 
various problems including that of transmission 

British Railways are alive to gas-turbine possibilities and last 
vear the former Great Western Railway ordered from Metro 
politan-Vickers a 2500-hp gas-turbine locomotive. It is ex 
pected that this engine will be on trial in the near future when 
running experience will be built up, and there is little doubt 
that the next few years will see a growing use of the gas turbine 
on the recently nationalized British railways 

A number of projects for marine purposes are being developed 
by British firms 

An experimental marine craft, said to be the first in the world 
powered by a propeller-driving gas turbine, was taken to sea by 
the Royal Navy in midsummer 1947 and preliminary trials have 
been completed satisfactorily. The turbine 
developed by Metropolitan-Vickers Electrical Company, Lrd_., 
from the Beryl aircraft engine and has been installed in H. M 
Motor Gun Boat 2009, a triple-screw craft built by Messrs 
The engine drives the center shaft and 


gas used was 


Camper and Nicholson 
takes the place of one of the normal complement of three 1250 
hp reciprocating engines 

The basis of the engine is an aircraft jet-propulsion engin 
which consists of an axial-flow compressor supplying air to an 
annular combustion chamber Dicsel 
followed by a two-stage turbine which drives the compressor 


where fuel is burned, 
In this case the exhaust gases from the turbine, which normall 
constitute the jet, are further expanded through a four-stag 
turbine which is coupled to the propeller shaft through gearing 
The exhaust from this turbine then escapes to the air through 
funnel. The propeller shaft power output is about 2500 hp 

As a next step, Britain’s Admiralty has ordered larger gas 
turbine machinery from Rolls-Royce Limited, for installation in 
a vessel of the escort type, and a unit is also being built by t! 
English Electric Company for a Royal Naval frigate 

Interest in the gas turbine for marine purposes is also shown 
by private companies. The Anglo-Saxon Petroleum Company 
intend to carry out gas-turbine experiments in the 8200-ton 
motor tanker “‘Auris’’ and to this end have ordered from t! 
British Thomson-Houston Co., a 1200-hp gas turbine. T! 
1200-hp unit is to replace one of the four Diesel engines in t 
‘“Auris’’ for extensive seagoing trials. 

In the field of electric generation, writes Mr. Ferguson, t 
Central Electricity Board have already ordered from Met: 
politan-Vickers a 15,000-kw gas-turbine generator to be instal].d 
at the Trafford Power Station of the Stretford and District 
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Electricity Board. The plant should have an efficiency at least 
2s high as, and probably higher than the most efficient steam 
turbine plant in existence (26 per cent) and will probably be used 
for peak-load duties where the gas turbine shows to the best 
advantage by reason of its low capital cost, small volume, quick 
starting, and other favorable characteristics. A wide use of gas 
turbines can be envisaged in this field. In the generation of 
base-load power, the gas turbine should be able in future to 
offer considerably higher efficiency than the best steam plant, 
probably rising eventually to more than 30 per cent, but its usc 
in this field will depend principally on its ability to burn cheap 
fuels such as boiler oil or pulverized coal. Experiments to this 


end are now proceeding 


Densified Wood 


ENSIFIED wood is a laminated 
assembly of resin-impregnated veneers that are highly 
Dzpending upon 


material made from an 


compressed at the time of setting the resin 
the pressure used, the assembly will decrease during compression 
to approximately 50 per cent of its original thickness. It is 
said to be resistant to water, chemical attack, abrasion, scuf 
fing, and temperature extremes, and it can be machined with 
modified woodworking equipment 

A booklet issued by the Bakelite Corporation, entitled **Den- 
sified Wood Made With Bakelite Resins,’’ describes how this 
material is improving consumer products such 
houschold accessories, and sporting goods, and how it is being 


as cutlery, 


applied by industry for such uses as molds and dics, extrusion 

turntables, textile picker sticks, spool ends, and shuttles 
According to the booklet, the that successfully 

transforms porous water-absorbing wood into a hard water- 


medium 


resistant structure is Bakelite phenolic resin 
Almost any species of wood can be impregnated with this 
resin. The species, type of wood (heart, sap, spring, or sum- 
merwood ), physical arrangement of the wood cells with rela 
tion to the surface (exposed end grain, etc.), and dimensions 
of the stock greatly affect the rate at which wood can be uni- 
formly treated. Experiznce has shown that the most practical 
method of producing densified wood is by the use of impreg 
ited veneers. The length of time required for impregnating 
thick sections of wood, and the uncertainty of the complete and 
uniform impregnation of heavy sections do not permit the 
ide application of Bakelite phenolic impregnating resin for 
rge sections. Neither is it recommended to impregnate only 
outer surface of thick sections of wood because subsequent 
nges in moisture content would cause severe checking and 


ting of the outer treated part. 
The rate of treating is also governed by the method of treat- 
Two general methods of impregnation for compreg or 
ified wood can be used: spreading and total immersion. 
the spreading method, suitable only for thin veneers 
in. or less), the undiluted resin is applied to the veneers as 
rface coating on a conventional glue spreader and forced 
the wood during subsequent compression. The wood may 
iditioned to a desired moisture content before coating, or 
ed and conditioned following the coating operation. This 
r is of a noncritical nature and may be accomplished very 
lly since the veneers are not swollen by the resin mixture, 
most of the moisture which is removed is taken from the 
coating. 
the total immersion method, more widely used than 
spreading, wood veneers are totally immersed in a water solu- 
(ion of the resin diluted to approximately 30 per cent solids 
content. The immersion method of impregnation can be ac- 
complished most simply by using an open tank and impregnat- 
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Although this method does not 
Impreg- 
16 in. or 


ing at atmospheric pressure. 
require expensive equipment, it is time-consuming. 
nation time will vary from 24 hr for thin veneers (! 
less) to several wecks or longer for thick sections of lumber. 
The time required for impregnating by the immersion method 
can be reduced considerably from 24 hr at atmospheric pressure 
to 2 to 3 hr by the use of an autoclave or pressure chamber. 
The conventional procedure employed when using an autoclave 
for impregnating is to first place the veneers or wood to be 
treated into the empty chamber. Air is then evacuated and the 
vacuum thus formed is maintained from 30 min to several hours, 
depending upon the cross section and volume of the wood to be 
treated. At the end of the vacuum period, diluted resin (30 to 
35 per cent solids) is admitted to the chamber to completely 
Pressure should immediately be developed 
within the chamber (50 to 60 psi) by either air or hydraulic 
means, and maintained for from one to several hours. Upon 
removal from the treating chamber the wood is not completely 
impregnated. The resin is contained only within the wood 
cell cavities. If hardness and high density are the only re- 
quirements of the finished product, the wood or veneers can 
then be dried to a low volatile content and cured without fur- 


cover the wood. 


ther conditioning. 

To achieve maximum dimension stability, the treated wood 
must undergo further conditioning before curing the resin. 
This conditioning allows for the complete diffusion of the resin 
into the cell walls. Thus it is necessary to maintain the high- 
moisture content acquired during treatment for from one to 
three days before any curing of the resin takes place. This 
can be accomplished simply by dead-piling the treated wood 
or veneers and covering them with a waterproof tarpaulin, or by 
dead-piling the treated stock in a room or chamber having 
high humidicy (80 to 100 per cent) and normal room tempera- 
ture 

After treating and conditioning, the veneers are ready for the 
compression process to produce densified wood. It is not neces- 
sary to coat the treated veneers with an adhesive. 

Copies of the booklet are available upon request from the 
Bakelite Corporation, 300 Madison Ave., New York 17, N. Y. 


Experimental Research Station 


F, yrtewener expansion of research facilities at the du Pont 
Company's Experimental Station, Wilmington, Del., has 
been announced by the company recently. 

This major addition to scientific facilities will be an impor- 
tant factor in a program to increase du Pont’s activities in 
fundamental, long-range research as well as research directed 
toward the development of new chemical products and proc- 
esses. 

Construction plans call for ten new laboratory and semiworks 
buildings for long-range research and development of new 
Existing laboratory buildings for nylon 
There are also to be thir- 


chemical discoveries 
and other products will be enlarged. 
teen new service buildings. 

When expansion is completed, the company expects to have 
900 technical employees engaged exclusively in research work 
at the station, of which about 200 will be transferred from other 
laboratory locations. Now there are approximately 500 at 
the station. The total of all employees there, technical and 
nontechnical, will approximate 2500. 

Major part of the plan calls for construction of an entirely 
new section on 55 acres of the du Pont Country Club, which is 
adjacent to the station. The entire job, including work on 
new and existing buildings as well as outside work, is to be 
finished in approximately two and one-half years. 
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The chemical department, which is devoted exclusively to re- 
search, will use its new facilities primarily for fundamental 
research with the object of discovering new scientific facts 
without regard to immediate commercial use. 

The engineering department, in its new facilities, will ex- 
plore advanced engineering problems to develop basic data on 
manufacturing and control equipment and construction mate- 
rials 

Many of the new facilities will be used by manufacturing 
departments for applied as well as long-range research. The 
applied research programs of the manufacturing departments 
will include further investigations of nylon, rayon, and other 
fibers and films, and the development of new materials in these 
categories; work aimed at major developments in pigments 
and related products; 
ments of plastics; expansion of long-range research on new 


investigations for long-range develop 


products and processes for agricultural and industrial chemi- 
cals; and development of products of high-pressure synthesis 


Jet-Propelled Helicopters 


EW facilities for the development of component parts for 

proposed U. S. Air Force jet-propelled helicopters have 

been established at the General Electric Company's Flight 
Test ( enter, Sc henectady . Mm. 3. 

The jet-helicopter development section was constructed at a 
cost of more than $100,000, not including special equipment 
doaned to the company for the project by the Air Force 

Evaluation, performance, and design of various types of 
power plants and aerodynamic testing of critical components 
will be included in the first phase of the project. The static 
cesting of burners—various types of jet-propelled blade tips 
will be a major portion in this phase 

The second phase of the long-range program will be the power 
testing of the burners, which use kerosene fuel, in the outdoor 
test pit. Prototype jet engines to be used as helicopter power 
plants will be erected and tested in the pit to simulate ultimate 
operating conditions 

A 1000-hp electric motor will be used to drive the blade and 
to study drag when the jet-driven tip is not operating. While 
che burners operate under their own power the large motor will 
be used as a generator to measure thrust produced by the jets 

The first rotary-wing aircraft to employ a jet power plant is 
the McDonnell “Little Henry,’’ 310-lb ramjet helicopter flight- 
rested in May, 1947. (See Mecuanicat ENGINEERING, January, 
1948, pages 27 and 28.) Heavy engine parts, gear systems, and 
transmissions are eliminated, greatly reducing weight 


Rare Bibliographies 


UMERCUS rare and unpublished bibliographies on scien- 

tific and technical subjects are now available to industry 
as the result of the formation of a pool of unpublished bibli- 
ographies by the Special Libraries Association. The bibliog- 
raphies in each case have been compiled by technical libraries 
affiliated with the Association, many of whom are outstanding 
literature searchers in their respective fields. 

The phases of technology represented by the bibliographies 
are highly diversified. They include organic chemistry, agri- 
cultural chemistry, metallurgy, photography, physics, welding, 
mechanics, combustion technology, and others. Typical of 
the compilations available are bibliographies on ammonium 
nitrate, 1907-1947; portable prefabricated bridges, 1930-1944; 
centrifugal casting, 1910-1942; welding and fabrication of clad 
steels, 1907-1946; combustion studies in internal combustion 
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engines, 1929-1945; and many other important and extensive 
compilations. 

The pool is housed in the library of Battelle Memorial Insti- 
tute, Columbus, Ohio, from which loans of the bibliographies 
are made. Anyone interested in obtaining the complete listing 
of the bibliographies should write Ralph H. Hopp, technical 
librarian of the Battelle Library, who serves as chairman of the 
SLA Bibliography Committee. His committee is also inter 
ested in the possible inclusion of other unpublished bibliog 
raphies in the pool 


Ore Research Laboratory 


LEXIBILITY of operations is the keynote of the new iron 

ore research laboratory established in Duluth, Minn., by 
the Oliver Iron Mining Company. This latest addition to 
research facilities of the United States Steel Corporation will 
extend still further the studies of iron-ore beneficiation proc 
esses sponsored by Oliver for the past 55 years. Among other 
activities, the new laboratory will engage in long-range in 
vestigations into the development of commercially practical 
processes for the concentration of taconite—a compact, siliceous 
rock that must be ground to fine particle sizes before its iron 
oxide content can be effectively separated from the silica and 
minor gangue materials 

Because of the wide range of types of ore to be studied, the 
laboratory was laid out in such a manner as to permit rapid 
change-over from one type of ore-processing flow sheet to an 
other. Relatively little equipment in the testing areas is fixed 
Most of the equipment used is brought to the test areas whet 
needed and when no longer needed removed to a storage area 
on the top floor of the laboratory building, where each piece of 
equipment has an assigned space. There it is stocked until r 
quired for future experiments 
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FIG. 1 ARRANGEMENT OF PILOT-PLANT SETUP IN NEW RESEACH 

LABORATORY SHOWING POSITION OF LABORATORY EQUIPMENT OR 

PURPOSE OF GATHERING INFORMATION ON REMOVAL OF IRON-ORE 
PARTICLES FROM LABORATORY SAMPLES OF CRUSHED ROCK 
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Two areas in the new laboratory have been reserved for 
setting up experimental ore-concentrating lines, popularly 
called ‘‘flow sheets’’ by the industry. One of these is the 
batch laboratory, where individual phases of ore-concentrat- 
ing problems are studied, while the other is the pilot-plant 
areca 

In the batch laboratory, tests of 1 to 1000 |b of representative 
material are conducted in bench-mounted units such as froth 
flotation cells, magnetic separators, and so on, while small 
pilot-plant operations, involving an output of perhaps 100 Ib 
per hr, can be set up in the flow-sheet arca. Equipment 
for grinding samples and determining their size fractions after 
grinding is located in this area to be used in conjunction with 
the foregoing tests 

The pilot-plant area handles tests on a larger scale When 
it is desired to combine several phases of a problem developed 
in the batch laboratory, the necessary equipment is moved from 
storage and mounted in the pilot-plant area. This can be ac 
complished in the relatively short time of perhaps a few hours 
Any type of flow sheet can be set up, although production is 
imited to about 1 ton per hr. Sometimes the purpose of th« 
experiment is to test the flow sheet as a whole, while at other 
times the purpose may be to test individual pieces of equipment 
ra particular type of ore 

All working areas are piped for gas, compressed air, vacuum, 

1 hot and cold water supply. Similarly, bus ducts that can 
tapped anywhere make it possible to connect electrically 
rated machinery to 110, 220, or 400-volt power lines as re 
ired 

Chemical analyses of ore samples are necessary at various 
steps in the development of concentration processes. The 

mical laboratory is equipped with every type of analytical 
apparatus and reagent for the highly specialized work carried 

ut here, in addition to regular equipment for routine work of a 
more general nature 
[he microscopic laboratory is equipped with microscopes of 

eral designs all capable of being adapted to photomicrogra- 
hy, and a metallographic microscope of modern design. 
Complete facilities are available in a large darkroom for photo- 


raphic processing. 


Continuous Mining Machine 


HE bituminous coal industry recently launched a $250,000 
ngineering program to design a machine that will mine 
cheaper and faster. The program's ultimate objective is a 
ine that will both cut coal *‘off the solid’’ without the use 
«plosives and load the coal continuously onto a conveyer 
to mine cars 
enty of the nation’s leading coal-producing companies, 
land companies, and railroads have joined forces in support- 
¢ project, it was announced by Bituminous Coal Research, 
the bituminous-coal industry's national research agency. 
lected Mining Development Committee will be guided by 
-year program that secks first, to develop machinery and 
ids to produce coai at the face at the lowest possible cost, 
C ond, to get such machinery into operation as fast as pos- 
It is contemplated that a basic design for a practical 
c uous mining machine which meets the major project 
rements will be evolved in chat time. 
industry knows that mine mechanization has not kept 
with rising wage levels and other costs of mining coal. 
irrent project is another effort of the coal industry to pro- 
| Saving in cost of fuel to ultimate consumers. The indus- 
try is fighting to maintain coal's competitive balance of favor 
among fuels by more economical mining. The coal-producing 
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companies are supplying the major financial backing of the 
project, supported by four coal-carrying railroads and ten coal- 
land companies. 

Those concerned with the development desire a machine that 
will mine coal in seams of varying thicknesses and as low as 28 
in. The exact type of machine, method of mining, and the size 
of coal to be produced will be evolved as the project progresses 

It is generally agreed that the effect of the machine will be to 
decrease coal-production costs by eliminating some and mini- 
mizing other mining operations as they are conducted today. 
The greatest savings in the mining cycle are to be made at the 
coal face. The machine would eliminate drilling and shoot- 
ing, reduce movement of machines, and combine cutting and 
loading. 

Savings on allied operations of timbering, track-laying, con 
veyer-moving, ventilation, and rock-dusting, would follow the 
reduction of working places in the mine. Such operations as 
transporting coal from the face to the main haulage and process- 
ing coal outside the mine will be greatly affected as well 


High Polymers 


NEW method for investigating the composition and prop- 

ertics of high polymers has been developed by the 
National Bureau of Standards in connection with a program 
for the study of the structure of natural and synthetic rubbers 
The procedure consists in the pyrolysis, or thermal decomposi- 
tion, of the polymer under high vacuum with subsequent 
separation of the products into gaseous, liquid, and semisolid 
fractions for analysis 

Polymeric substances—such as polystyrene, neoprene, rubber, 
nylon, lucite, and many others—owe their unusual strength, 
elasticity, and plasticity to the long chainlike structure of 
their molecules. Such compounds are formed in nature or 
in the laboratory by a process known as polymerization, in 
which sometimes as many as several million individual mole- 
cules (monomers) are joined by chemical reaction. Many 
polymers are made up of two different types of monomers and 
are known as copolymers. An example is GR-S synthetic 
rubber, which is formed by polymerization of a mixture of 
styrene and butadiene. 

One of the most effective means for obtaining information 
on the structure of polymers and copolymers is thermal de- 
composition of a sample under conditions of molecular dis- 
tillation in the absence of oxygen or other reactive substances. 
The term molecular distillation has been applied to that type 
of distillation where there is no return of escaping molecules 
to the evaporating surface. This is ordinarily accomplished 
by operating with high-boiling (low vapor pressure) liquids 
under such high vacuum that the mean free path of the escaping 
molecules is of the order of the distance between the surface 
of the evaporating liquid and the cooled condensing surface of 
the still. Under these conditions in pyrolysis, the fragments 
into which the polymeric chain is decomposed by heat may be 
distilled and collected without further fragmentation due to 
molecular collision. From a study of the way in which the 
polymeric chain breaks up—as shown by the length and,type 
of fragments formed, the relative amounts of monomeric to 
longer fragments, and similar data—much can be learned about 
the arrangement of the monomeric units in the chain and the 
relative strength of the chemical bonds involved. Pyrolysis 
also provides a means for determining optimum conditions for 
recovery of the component monomers from scrap polymeric 
substances. 

The apparatus, Fig. 2, developed at the Bureau consists 
essentially of a double-walled cylindrical flask similar to a 






















































\ 
F-4 
Ww 
A 
B 
pI 
G 


STUDYING THI 


FIG. 2 DIAGRAMS OF APPARATUS FOR STRUCTURE 


AND PROPERTIES OF HIGH POLYMERS 


D) platinum- 
sealing and 
side arm.| 


[Ca) Tray, (s) platinum-wire helixes, (c) inner space, 
rhodium thermocouple, (&) ground-glass joint, (F) 
breaking-off point, (G) Liquid-fraction receiver, (4H 


Dewar flask except that the inner vessel is joined to the outer 
jacket by a ground-glass joint. The space between the cylin- 
ders is evacuated to a pressure of one millionth of a millimeter 
of mercury and is connected, by means of a side arm, to 
receivers for the various fractions. At the bottom of this 
space is a small tray on which a thin layer (25 to 50 milli- 
grams) of the polymer is heated to between 300 and 400 C by 
means of platinum-wire helixes encased in short lengths of 
glass tubing. During pyrolysis the outer wall of the flask is 
cooled by water flowing through spiral tubing surrounding 
the vessel. 

Liquid air is first placed in the inner cylinder, and the tem 
perature of the sample is then raised to the point of decomposi- 
tion. All the products of pyrolysis, except those which do not 
condense at liquid-air temperature, then collect on the inner 
wall while the more volatile material is allowed to expand 
into a receiver. This gaseous fraction is analyzed in the mass 
spectrometer; its weight can then be calculated from volume, 
pressure, and composition. 

To separate other fractions, the liquid air is removed from the 
central cylinder, and the temperature of this cylinder is raised 
in steps by the substitution of other refrigerants, such as dry 
ice, until room temperature is reached. This permits fractions 
which are volatile -t temperatures between liquid-air and room 
temperature to distill over into liquid-fraction receivers, each 
of which is maintained at the temperature of liquid-air. The 
condensate on the inner wall, volatile at the temperature of 
pyrolysis but not at room temperature, is obtained as one 
fraction by dissolving it with benzene, collected in a platinum 
ctucible, and vaporizing the benzene. 

Additional fractions are provided by the semisolid residue 
in the tray and the deposit, nonvolatile at room temperature, 
which condenses on the outer wall of the evacuated space. 
This latter fraction, which may safely be assumed to have the 
same composition as the deposit on the liquid-air chamber, 
is not collected, but its weight is calculated by subtraction of 
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the weights of the other fractions from that of the sample 
The gaseous and liquid fractions thus obtained are analyzed in 
the mass spectrometer, while the semisolid fractions are iden 
tified by other physical and chemical methods of analysis. 
Because of its relatively simple structure, polystyrene was 
the first polymer selected for study. This compound was 
found to break up at the temperature of pyrolysis into the 
monomer, dimer, trimer, and tetramer. The most 
striking observation was the consistency with which 


some 
only 
small fragments, none longer than the tetramer, were obtained 
Doubtless the larger molecular fragments became entangled 
in the mass of long-chain polystyrene molecules and were held 
until they decomposed further into shorter lengths 

The program now under way at the Bureau includes frag 
mentation studies of polybutadiene, polyisoprene, natural and 
Efforts 
will be made to develop techniques that will provide longer 
Plans 


synthetic rubbers, nylon, and “‘popcorn’’ polystyrene 


chain fragments for analysis are also in progress for 
carrying out similar experiments on a much larger scale with 
This permit the 


collection of fractions of a size more convenient for chemical 


samples of several hundred grams will 


analysis and physical tests 


Reports From Germany 
Mechanical Engineering 


NUMBER of significant German advances in mechanical 
engineering are contained in five reports now on sale by 
the Office of Technical Services, Washington 25, D. ¢ 
The reports are based on visits to machine manufacturing 
and using plants, and describe and illustrate design and produc 
tion of pumps, compressors, rock drills, vibrating ball mills, 
conveying machinery, and allied products 
Report PB-40314 information on 
production, material specifications, heat-treatment, and shop 


presents employment, 
practices in the pump, compressor, and rock-drill industries 
In contrast with American practice of matcrials engineering 
in this field, German manufacturers of rock-drilling equipment 
follow a set formula in ordering and handling their materials 
the report points out. The system is personalized and semi 
secret. Engineers use metal handbooks and order by brand 
name or leave the responsibility for selecting the proper ma 
terial to the suppliers’ metallurgists 

The high cost of materials compared with the cost of labor 
is probably responsible for the German habit of paying mor 
attention to design than to metal specifications, according to 
the report. 

Materials engineering in Germany, it is reported, is kept 
within the province of top technical workers. Subordinates 
are supposed to do what they have been told without knowing 
the why or wherefore. As a result of this manifestation of 
German philosophy in industry, most operations are routine in 
so far as metallurgy is concerned. Ne attempt is made to 
have the workman technically understand the peculiarities of 
the materials he uses. 

Report PB-40283 describes a German ball mill of novel ¢ 
sign, capable of rapid extra-fine grinding. The novel feature 
of the mill is the peculiar motion which the vibration of ts 
cylindrical shell imparts to the steel or porcelain-pulverizing 
balls. Laboratory-size mills of this type have been purchased 
and used in the United States but industrial sizes have not b« 
used, according to the report. It appears to be standa 
equipment in Germany for pulverizing a variety of materials 
including tungsten carbide, metallurgical powders, cosmetic 
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( talc, paint pigments, graphite, pharmaceuticals, and food 
in products 

Report PB-32583 contains information on enginecring, de- 
sign, and manufacturing of conveying machinery, gear reducers, 
1s roller and silent chain, other types of steel and malleable 
chains, and coal-preparation machinery. Forty-four German 


nN 


le plants were visited. Among the drawings are several showing 
st various coil-spring idlers, idler rolls, crusher rolls, and chain 
ly used in underground coal-mine conveyers 

| Report PB-49218 contains information on the technical and 
-d conomic status of the German chain industry. Production 
ld processes arc summarized in the following groups: cycle chain; 
small and medium-pitch roller chains; heavy roller chains; 





and rough bush chains, conveyer, and elevator chains. Pro 
id duction operations of the 17 plants visited are presented under 
the following headings: materials; grinding; sizing; heat 

r treatment; riveting; pressing operations; and inspection 
Report PB-369 on the German mechanical-enginecring indus- 
h trv includes information on high pressure steam generators at 
rt power stations, including description and performance of a 
ul Benson boiler at a Leipzig power station. Hammer mills for 
pulverizing coal and retort stokers for steam generators as 
manufactured by Frankel and Viebahn, Leipzig, are described 
Portable aerial ropeways, conveyers, and a novel type of 
tary excavator made by Bleichert-Transportanlagen G.m.b 
H. of Leipzig, are described. Photographs and drawings of the 
‘tary excavator, known by the name of ‘‘Kugelschaufler,”’ 
included in the report. The machine, intended for moder 

ly light duties just below the range of standard */, or ! 
| vard excavators, is built on the dredger principle. The makers 
y claim that all the advantages of the principle are obtained, 
low power consumption and light maintenance costs 
g Briefly, the head consists of a number of shovels which rotate 
the end of a steel tube of large diameter. These shovels 
k up the material and transfer it to a conveyer inside the 
| tube which discharges the material on another swinging con 
r of adjustable height for cither loading on dumpers or 


P ing where required 
Another section of the report describes crushing, grinding, 


the screening machinery manufactured by the Krupp works at 
t Magdeburg. Information gathered at this firm includes de 


tee 


of a crushing and screening plant for rubble and a novel 
hine for grading coal. The machine separates the fines 
i n the coal and consists of a table containing a number of 
lving eccentric disks through which the fines fall. The 
to be graded is delivered to the table by a conveyer and the 
lving disks carry the coal forward the whole length of 
table. The fines up to 12 mm fall through the first section 





) the fines up to 20 mm through the second section, all coal 
20 mm being discharged over the end of the table. More 
: 200 tons of coal per hour can be separated on this machine 
-_ on iple-Fiber Machiner) 
: | 4 
t c > 
} : comprehensive report PBL-85168 on recent improvements 
» FF rman staple-fiber processing machinery, many of them of 
; st to American industry, is on sale by the Office of Tech- 
: Services, Washington 25, D. C. 


nning machines, cutters, aftertreatment machines, 
rs, driers, and baling presses are described in the first 
of the report. Among developments of interest is the 
Grusschwitz or “‘Gru-Gru"’ cutter which is used with practi- 
no complaints in nearly all German plants. The positive- 
with which the tow is held and fed at the point of cutting 
and the simplicity of parts exposed to acid has won for the 
cutter almost unanimous approval, according to the report. 
No water is fed with the tow. The only complaints against 
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the machine concern problems connected with the rubber- 
covered steel wheels and their tendency to chip and deteriorate 
Different sets of wheels are used for cutting different fiber 
lengths 

Another development, cited as of special interest by the 
report, is a three-stage-type baling press with a capacity of 20 
tons per 24-hr day. The press operates in three distinct 
stages: (1) Loading and prepressing of staple fiber; (2) pressing; 
and (3) unloading of the bale. The three stages or housings 
are equally spaced 120 deg apart, and mounted on a turntable 
which can be turned from position one to position two, an 
empty housing from position three arrives at position one, while 
another housing with the completely pressed bale is placed in 
position for unloading 

The second portion of the report discusses raw-material and 
utility requirements for manufacturing staple fiber. Practically 
all German firms were conscious of their total water consump- 
tion and the need for reducing it, but on the whole, the ex- 
pansion of the German staple-fiber industry has not included 
well-worked-out water systems. At one modern plant at 
Lenzing (Austria) water consumption is about 400 liters per 
kilogram of finished staple. At an older plant at Kelsterbach, 
it is 1000 liters. Steam and power, conditioning, ventilation, 
refrigeration, caustic soda, carbon bisulphide, and the spin 
bath are also discussed 

Part three of the report describes carbon-bisulphide recovery 
equipment and methods in considerable detail. All German 
plants practice carbon-bisulphide recovery and probably 30 per 
cent recovery is achieved in most cases, according to the 
report. Two basic types of collecting systems are used in- 
volving recovery from the tow or recovery from the cut flakes 
The actual recovery takes place either by condensation of the 
water and carbon-bisulphide-vapor mixture or by activated- 
carbon absorption. Some of the latest systems being installed 
point the way to the recovery of virtually all free carbon 
bisulphide in the fiber at the point of recovery, the report states. 

{ fourth part describes the continuous Lurgi vacuum crystal- 
lizers installed by the firm, Spinfaser A.G., at Kassel-Betten- 
hausen to recover 120 tons of Glauber salt from the spin bath 
daily. The three German firms using these crystallizers were 
well satisfied with them. Complaints centered around defec- 
tive linings, especially in the rubber-lined type, and the fact 
that the machines were not easily operated at reduced output. 


Tungsten-Carbide Research 


A test to predict the resistance to tool wear of any specimen 
of hard metal was developed by the Germans according to a 
report (PB-79296) on tungsten-carbide research on sale by the 
Office of Technical Services, Washington 25, D. C. 

The report gives a general survey of the research program 
of the Osram laboratory during the war years and discusses 
the latest theories on the fundamental metallurgy of hard metal 
as developed by Dr. Walter Dawihl. It describes his experi- 
ments to relate the practical performance of hard metal with 
metallurgy, and discusses the effect of crystal formation and 
shape on physical properties. 

In view of the fact that grinding plays a major part in the 
production of hard metal tools which will function satisfac- 
torily, exhaustive researches were carried out on the manufac- 
ture, testing, and use of grinding wheels. Comprehensive 
investigations were made on the manufacture of ‘‘diamond”’ 
draw dies and the properties of dies were compared carefully 
with those of hard-metal dies. The grinding of hard-metal 
tools with diamond grinding wheels was studied and led to 
a long program of research in collaboration with the grinding- 
wheel industry with the result that Osram's research depart- 
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ment eventually took over the direction and integration of 
research for the whole industry. 

The report contains a description of a technique of coating 
steel with a thin hard metal skin. Composition of the metal 


is given. Descriptions of the processes of making boron 


carbide and titanium boride are included, together with a brief 


summary of the work done on sintered iron and steel 


Spindle Dynamics 


A survey of some of the theoretical concepts relating to 
textile spindle dynamics is contained in a report (PB-86030 
on sale by the Office of Technical Services, Washington 25, 
D. ¢ The survey was designed to help clarify and evaluate 
spindle problems 

The entire spindle problem, according to the report, would 
be very simple, or would not exist at all, if there were no 
regularitics in the yarn load, but such irregularities always 
therefore 


ire 


exist. The dynamic properties of spindles are 
surveyed with reference to the existence of load irregularities 
in rotating masses 

The problem of relating spindle dynamics to spindle design 
in order to meet all the spinner’s requirements is not simple, 
the article points out in a discussion of practical considerations 
The spinner gives preference to the most quict-running spindle, 
irregularitics 


] 


drawing no great distinction as to whether 
result from vibration or from gyroscopic motion of the spindle 


shaft. Since unwanted motions are a nuisance, causing the 
spinner to fear yarn breakage, uneven yarn, and other defects, 
practical demands give rise to contradictory requirements 
The rotating mass should have the greatest possible ease of 
adjustment, but the requisite allowances for play are then a 
source of trouble in practical operation. In addition, the 
spindle shaft, which must not be particularly thick, may be 
subjected to severe stresses if the bobbin is doffed carelessly 
Furthermore, bearings must be reliable and possess the longest 
possible service life. 

The following properties and concepts of spindle dynamics 
are discussed in detail: Rotation around a free axis, rigidly 
mounted materials axles, vibration, critical speed, rigid spin- 
dles, flexible spindles ,gyroscopic motion, spindles as gyroscopes, 
stresses, and spindle motion and damping oscillations. Experi- 
ments are cited to illustrate many of the properties 


Military Bridges 


German counterparts to the well-known military “‘Bailey 
bridge’’ used by the U. S. Army are described in a comprehen- 
sive report (PB-85186) on German military bridges now on 
sale by the Office of Technical Services, Washington 25, D. C 

The German ‘‘J-type’’ bridge is a girder bridge which can 
be adapted as a simple stringer bridge, floating bridge, trestle 
bridge, ferry bridge, or can be utilized for rafts, landing stages, 
or approaches, the report states. The J-type bridge varies 
considerably in design details from American military bridges 

The pontons are made of four parts: Two end sections and 
two intermediate sections. Ponton distance pieces are used to 
connect the end sections of adjacent pontons. 

The joints between stringers or girders are not staggered, 
but are made continuous by use of a relatively heavy girder 
connector. The connector enables the builder to have clear 
spans of 5, 10, 15, and 20-meter lengths. 

Rafts or raft sections are joined together by a raft connection 
on top of the side rail. There is no difficulty in joining sec- 


tions. 
The use of rollers (as with the Bailey bridge) is combined 
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with the hand method, similar to American practice, of erect 
ing trestles from shore or from completed trestle bays. The 
method is excellent for heavy trestle erection, the report 
states. A launching nose and a launching lever are included 
in the equipment as tools but not as construction parts. 

The transoms used are not complete and ready for insertion 
of trestle legs but require the addition of attachment plates 
The same plates may be used for fastening additional transom 
sections to permit construction of a wider bridge. A well 


designed abutment still is used. 


Infrared Heatin g 


pe* TICAL considerations rclating to the industrial 
application of infrared heating were discussed by Paul H 
Goodell, Trumbull Electric Manufacturing Company, Norwood 
Ohio, at the 1946 ASME Annual Meeting 

Mr. Goodell pointed out that heating cycles, formerly con 
sidered to be of short duration, can be even further reduced 
through proper consideration of five ‘‘quality factors’’ essential] 
to the successful application of radiant energy heating 

Uniformity of heat applications, the first quality factor, is too 
often assumed in industrial heating practice, either becaus: 
long-time cycle convection processes have not required L pre 
Ctse Cons! leration ot the uniformity of heat transicr oO! becaus 
the use of thermostatic control provided average results of 
sufhcient accuracy. Temperature measurements may serv 
as an adequate guide in establishing heat-transfer rates under 
stabilized conditions and with products having uniform prop 
ertics. As customarily applied on a production scale, the 
may control average or ultimate temperatures, but there cai 
be no assurance that several products, or even all parts of th 
same product, will attain a desired temperature at the sam 
time, particularly when air temperature is relied upon as th 
controlling medium. 

In convection ovens this time gradient in attaining tempera 
ture is influenced extensively by the velocity of the air ir 
contact with the product surfaces. With infrared heating i 
is directly proportional to the concentration of energy inter 
cepted by the product surfaces, all other factors being equal 
Uniformity of heat transfer accordingly depends upon th« 
energy-distribution characteristics of the lamp bank and 
the relative location of the product surfaces with respect to th 
lamp bank. Since infrared heating is usually employed fo: 
short-time cycle processes, as compared with convection, th 
uniformity of heat application becomes much more critical and 
therefore of primary importance in the application of lamp 
equipment to thermal processes. 

Investigation shows that more than 80 per cent of the demand 
for infrared heating service centers around the self-contained 
reflector-type lamp commonly designated R-40 

While lamps are often used for localized heating over sma!! 
or confined areas, where they are most effective, the more pr 
dominant use is in large banks, tunnels, or ovens for the o 
ganized handling of production processes. Here use is seldom 
confined to a single plane or a single lamp. 

The curves shown in solid lines on Fig. 3 graphically show 
the maximum energy available at various distances and in vai 
ous planes from a single bank of lamps which might otherwise 
form one of the principal heating surfaces in a typical ove 
For purposes of clarification, the average heat concentrativo 
of the plane parallel to the lamp bank and at a distance from 
the lamp filaments equal to 1'/, times the average spacing 
between lamps is represented as the unity or 100 per cent vali 

The second quality factor is the application of the proper 
amount of energy at the most advantageous time in the cyc 











et. fee bore 


H 














Jury, 1948 





















































100 
N ee 
\ ™ PLANE Of INTERCEPTION 
N i PARALLEL TO LAMP BANK 
Co) N ie a 
i \ NN ° 
3 | |\ ies 
3 80 . — 
> NX Y 7 =—S 
= » in 
i : N ha 
= @ nag 
z 
= “Ne os 
x ™ sy 
7 \~~ ~, 
60 
5 | ee, a 
— _._ 
® | PLANE OF aE Se a, 7 
S | 45° TO LAMP BANK jc. 
= s0 + — 
ie 
E ae, 
2 Dae 
s NY 7 
5 «e + TS 
; Ane Ax 90" 10 PLANE OF (Ane pane 
3 * Te. -—— Ge ee ee ae at Plant OF Lane tare 
4 |~ NS eae aaa at 20 ot °C AME OF Lane bare 
be} ‘ ~ | 
- |S _— | | 
= <= 
= , } ~ 4 ™ PLANE OF INTERCEPTION 
a | a ~, 90° TO LAMP BANK 
2 | i ie . 
Ld | | ~~ ~“ 
- i sa 
* a /) i 
Z | / 
, | 
































1 1 3 a 5 6 ? 7 
POINT OF INTERCEPTION TO PLANE OF LAMP FILAMENTS 
CENTERLINE OF AVERAGE DISTANCE BETWEEN Lasers 





DISTANCE RATIO Z 


} ENERGY-DISTRIBUTION CHARACTERISTICS FOR LARGE BANKS 
OF R-40 INFRARED LAMPS 


Observations indicate that faster heating through higher 
concentrations of energy carly in the cycle might result in com 
plete curing of the material in possibly three minutes at a 
maximum temperature of 375 F. With uniform application, 
radiation can often be applied in such concentration as to 
roduce high skin temperatures for curing surface coatings, 
ith a minimum of heat loss through the cross section of a 
duct. Skin heating in this manner may reduce the total 
rgy consumption on some applications to a point that will 
clude the consideration of other methods of heating regard- 
f potential fucl-cost advantages. The after-cooling prob- 
is also dimiftished with skin heating 
ischardening can often be avoided in water evaporation 
sses by following the technique used in skin heating 
I 1 concentrations of energy early in the cycle will provide 
ssary heat of evaporation through.the mass of a product 
the water is still present to serve as the heat-conducting 
um. When this procedure is not followed, products 
g low thermal conductivity may cascharden, greatly 
ing the effectiveness of subsequent heating 
other advantage resulting from the directional control 
trared is the possibility of tailoring the quantity or rate 
it transfer in a portion of the oven cross section to com- 
te for large mass variations in some types of products, thus 
ing excessive temperature gradients that might result 
ther methods of heating. 
third quality factor relates to the proper exposure of 
ct surfaces both from the standpoint of producing ef- 


¢ heating results and judiciously employing the energy 
Provided. Since infrared energy is converted to sensible 
heat at the product surface or point of interception (excepting 
for materials transparent to infrared energy), it is commonly 


referred to as surface heating. This also holds true for surface 
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coatings where pigments opaque to infrared energy are em- 
ployed 

Materials having high thermal conductivity usually require 
exposure only on one side of principal surfaces. Materials of 
low thermal conductivity should be exposed from both sides 
if the temperature gradient through the cross section is to be 
held to a minimum. Materials that are transparent or act as 
reflectors to infrared energy should preferably be processed by 
other methods of heating. 

Space utilization in infrared ovens will appreciably influence 
both performance and operating economy. Surfaces should 
not be allowed to eclipse cach other for reasons of providing 
uniform heat application. On the other hand, poor space 
utilization by the products to be heated may result in reduced 
conversion of the radiant energy to sensible heat with an as- 
sociated drop in efficiency. Where alternate methods of ma- 
terial handling are available, wide slow-speed streams of work 
usually result in more efficient oven design and are to be pre- 
ferred to narrow and correspondingly higher-speed operations 
which invariably require greater space. 

Like many other types of electrical equipment, infrared 
ovens should be operated at near maximum heating load as 
possible (with any given electrical demand) for lowest-cost 
performance. 

The fourth quality factor relates to uniformity of product 
and the necessity of providing means for varying the amount 
of exposure if the product or method of material handling 
compel latitude in the amount of exposure. This often occurs 
in evaporation processes where granular, fiberous, or leafy 
products are to be handled. Granular products may be turned 
mechanically during processing. Other products may require 
gravity separation during processing so that fully processed 
parts are removed ‘from the heating zone while other parts 
are allowed to remain for prolonged heating. The material- 
handling or ventilation system or both must necessarily be 
suitably adapted to the intended process to accomplish these 
results 

The drying of metal products following surface preparation 
or Cleaning is a typical case where product control may require 
special attention. In this case, water free to puddle can usually 
be held in a thin over-all film easily dried by radiation if a 





FIG. 4 MODERN 55-KW OVEN COMBINING INFRARED AND CON- 
VECTION HEAT FOR BAKING A REPRESENTATIVE SYNTHETIC ENAMEL 
FINISH ON SHEET-METAL PRODUCTS 
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suitable wetting agent has been employed in the final solution 
Otherwise, drying with infrared is virtually impossible as thick 
ness of water films is a vital factor in radiation drying. It is 
therefore evident that products must present a uniform heating 
objective or the process must be controlled in a manner suited 
to the required variations 

Atmosphere control is the fifth quality factor. If the atmos 
phere in contact with the product does not approach the de 
sired service temperature or the velocities are excessive, the 
results will be counter to the heating objective. If the veloci 
tics are not adequate to effectively remove vapors as produced 
during the curing of most synthetic coatings, loss of gloss and 
porosity may result with a sacrifice in the desired protection, 
appearance, and durability qualities. 

Relatively high velocities may be very helpful during th 
final stages of water evaporation processes. Except for such 
processes temperature stability is almost directly dependent on 
the atmospheric conditions immediately the 
It is therefore evident that some convection is an 


surrounding 
products 
essential requisite of most if not all infrared heating applica 
tions. Fortunately lamps produce both convection and radia 
tion, but until recently few installations took advantage of 
this fact. 

Simple enclosures were first used to preclude external drafts, 
but simultaneously much of the by-product convection was 
retained with stratification tendencies, as provisions for air 
recirculation had not been adopted. It quickly became 
evident that a significant portion of the heat energy was being 
converted to convection and as service temperatures have in 
creased to provide shorter time cycles, so have convection 
temperatures increased depending on the insulation qualities of 
the enclosure 

Since many lamp ovens are of the continuous type, steps 
should be taken to avoid excessive heat losses at the work 
entrance and exit openings. Air locks, traps, or air curtains 
the latter discharging a high-velocity curtain of air across the 
openings), should be used to conserve the convection heat and 
at the same time prevent the escape of fumes which may be of 
a toxic nature if derived from urea-formaldehyde finishes or other 
synthetic products. The escape of radiant energy through the 
vork entrance and exit openings may be prevented, first, by 











FIG. § 


INFRARED OVEN WITH PALLET CONVEYER INSTALLATION 
FOR HANDLING HEAVY PRODUCTS 
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FIG. © CHART FOR COMPUTING OVEN LENGTH FOR THE HEATIN( 


OF STEEL PRODUCTS USING AN ENERGY CONCENTRATION OF 
WATTS PER SQ IN 

To use chart, select intended speed of handling on scale providit 

desired temperature rise. Follow vertically from this point to inter 

section of horizontal line adjacent to product mass. From this point 

follow nearest diagonal line to table where the length of required hear 


ing zone will be found opposite color of product 


the effective loading of the oven to assure maximum conversion 
of radiation to sensible heat; second, by directing lamps away 
from the entrance and exit openings; third, by the use of 
supplemental baffles or if desirable by the addition of light 
locks, frequently built around a 180-deg turn in the convey« 
system at each end of the oven. 

Although infrared heating provides a wide range of use, 
each application should be analyzed as to adaptability and 


proper equinment design. 


Electrical Analyzer 


CALCULATING the Anacom, 
on a new approach to mathematics and designed to solv: 
difficult problems in the fields of electric circuits, machinery, 
applied mechanics, hydraulics, and heat flow, is reported to 
have been built by Westinghouse Electric Corporation and i: 
stalled in a new laboratory at East Pittsburgh, Pa 
Instead of solving equations according to the rules of formal 
mathematics, the essential elements of the machine to be a 
alyzed are synthesized from an array of electrical devices such 
as Capacitors, resistors, and inductance coils. This electric 
analog of the actual machine behaves electrically exactly the 
same as the real machine does mechanically. Forces applied co 
the real machine, like short circuits, impacts, application of 
heat, or whatever constitutes the actual problem, are represented 
by electric voltages or currents that can be applied to the syn 
thetic machine setup on the computer at the same places where 
the actual forces occur. The resulting voltages representig 
stress, Motions, temperatures, and the like, can be measured 
accurately at any point by merely connecting the leads of a 
cathode-ray oscilloscope to the analogous parts of the syntheric 
machine. A trace on the oscilloscope screen is an exact replica 
of the magnitude and wave shape of the corresponding quant ity 
in the actual machine. 
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machine, called based 
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The process is similar to building scale-model replicas of 
dams, airplane structures, and ships so they can be stressed with 
all forces that the full-sized object must resist to prove a design. 
Only the synthetic analogs built up on the Anacom are said to 
be far more flexible than scale models. Any individual part of 
the electric analog can be checked exactly as it reacts to the 
applied forces. The forces themselves can be as complex as 
desired and can be repeated over and over again 
that would cause destruction to an actual machine or its scale 
to the synthetic electric analog ind 


Even forces 


model cause no damage 
can be repeated with infinite variations for complete determina 
tion of the performance of the actual machine 


Tables 


()' interest to nuclear technologists, as well as other design 
engineers and physicists, is the recent publication of exten 
functions Yo(x), Y\0x«), Ko(x), and 

These tables, prepared by the Na 
71-page 


Bessel Functions 


sive tables of the Bessel 
K,(x) in the region Oand 1 
tional Bureau of Standards, are 
booklet, Cc 
Series, which will include mathematical tables, 
studies by the National Applied Mathematics Laboratories of 


now available as a 
onstituting the first in the new Applied Mathematics 


manuals, and 


the Bureau 

Because of the frequent need for numerical values of the 
Bessel functions 
the tables have been computed at much closer intervals than 
thus enabling the 


in many physics and engineering problems, 


previous tabulations of these functions, 
user to obtain almost the full accuracy of the table, 
by linear interpolation. Specifically, 
and Y,(x 
ferences for x = O 0.050.001 
1 K,(x) with first and second differences for x = 0(0.0001 
3(0.001)1. To simplify interpolation in the table of Yo 
nd Y,(x) in the small region between 0 and 0.0050, auxiliary 
functions have been tabulated at an interval of 0.0001. Simi 
larly, auxiliary functions related to Ko(x) and K,(x) have been 
tabulated for x = 0.001) 0.030. 
Applied Mathematics Series 
ms Yox), Yi(x), Kol x) Kix 
ly from the Superintendent of Documents, 
Printing Office, Washington 25, D. C., at 35 cents per copy 


Over most 
of the range, the tables 
give the values of Yo(x 
0.0001 


with first and second dif- 
1 and the values of Ko(x 


Tables of the Bessel Func 


< 1, may be obt: 
Government 


i ined 


Superh ater Tube Failures 


Ta results of an investigation to determine the cause of 
failure of an abnormal number of end superheater tubes, 


reported by H. B. Snider, general foreman, utilities 


sion, and F. H. Ward, chemical engineer, Humble Oil and 
ning Company, Baytown, Texas, at the 1948 ASME Spring 
\eeting 


ntinued failures of end superheater tubes in a 275,000-lb 

hr, 650-psi boiler were causing unscheduled shutdowns 
interrupted service. Research and test work was begun 
termine the cause of these failures and to take the neces- 

s corrective steps to eliminate them. Close examination of 
uptured tubes indicated that the cause was excessive 

sits in the tubes. The normal causes for carry-over such 

cess boiler-water alkalinity, high total solids, and high 
level were checked and discarded since no evidence was 


found that showed any of these conditions abnormal. It 
was then decided to make extensive tests of the steam produced 
in che drum and of that fed to the superheater tubes from the 


Saturated superheater header. Sampling connections were 
installed in the drum, twelve of the connector tubes between 
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the drum and saturated header, the saturated superheater 
header, the saturated header drain, and the eight end super- 
heater tubes. Standard sampling apparatus was set up and 
uniform readings were obtained before any data were recorded. 

The saturated header is built so that the width of space in 
which steam enters the header through the connector tubes is 
less than the width of the space in which steam leaves the 
saturated header through the superheater tubes. This con 
struction causes lateral flow of steam at the ends of the satu 
rated header in order for the end superheater tubes to be fur- 
nished with steam from the connector tubes. The high veloc 
ity of steam making a 90-deg turn precipitates solids to the 
end of the saturated header where a concentration occurs. The 
end superheater tube obtains steam from this section of the 
header, and therefore overheating of this tube occurs 

The quality of steam produced in the drum was 0.60 ppm 
while that being fed to the saturated 
Since super 


total solids average, 
superheater header was essentially the same 
heater tube failures due to carry-over are not generally expected 
with steam quality less than 1 ppm total solids, it was felt that 
the steam produced in the drum and fed to the saturated super 
heater header was satisfactory and that the cause of tube failures 
was not due to steam of poor quality from the boiler drum. 

The quality of steam in the saturated header was 1.4 ppm; 
at the saturated header drain it was 13.35 ppm total solids 
It was evident from the data that a solids concentration was 
occurring in the end of the saturated superheater header. 

Further proof of this concentration of solids in the end of the 
saturated superheater header was noted when a sample of 
steam obtained from the end superheater tube contained 3.15 
ppm total solids while samples of steam from the adjacent 
superheater tubes contained considerably less total solids. 
Data showed that the concentration of solids which occurred 
in the saturated superheater header was being fed to the end 
superheater tube 

It was decided to install an additional connector tube be- 
tween the saturated header and the drum on each end of the 
boiler at a point just opposite the superheater tube next to the 
end superheater tube. 

It was also decided to replace the old drum internals with 
new internals of the same design. It was suspected that the 
old internals might have been leaking because they had been 
removed and replaced a large number of times during the test 
work. 

The boiler was returned to service and data obtained showed 

decided improvement in the quality of steam in the drum 
0.30 ppm) and saturated superheater header (0.30 ppm aver- 
age). The improvement was said to te dve to the influence of 
the new drum internals which are more effective in reducing 
the entrainment in the steam from the drum. An improve- 
ment in the values at the drain (0.66 ppm) and at the super- 
heater tube sampling points (1.0 ppm) was also noted. This 
was reported to be due to the additional connector tubes which 
cause more equal steam distribution within the saturated 
header and to the superheater tubes from the header. 

To prove the value of the additional connector tubes in 
reducing solids in the end superheater tubes the boiler was 
removed from service and these tubes were fitted with a 3-in. 
plug having a °/,¢-in. drain hole. The boiler was then re- 
turned to service and samples of steam were taken from the 
saturated superheater header drain and the end superheater 
tube. They showed 5.5 and 1.43 ppm total solids, respectively, 
which, when compared with 0.66 and 1.00 ppm, obtained 
after installation of new internals and connector tubes, showed 
an improvement of 4.84 ppm at the drain and 0.43 ppm at the 
end superheater tube. 

During the investigation, data obtained indicated solids in 
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excess of 1 ppm in the steam withdrawn from the saturated 
header through a */,-in. multiple-hole sampling nozzle which 
contained twenty !/s-in. holes drilled on 6-in. centers in a spiral 
to form 2'/; complete turns in 9 ft 6 in. Simultaneously, 
samples of steam withdrawn from the drum through a single- 
hole sampling nozzle indicated total solids in the steam to be 
less than 1 ppm. As this variation was unreasonable and could 
not possibly exist, it was suspected that one of the sampling 
nozzles was in error. With this in mind, data were obtained 
which proved that the multiple-hole sampling nozzle was in 
error and that the other sampling nozzle in the boiler drum 
was reliable. 

The total solids in the steam entering the connector tubes 
from the drum averaged 0.51 ppm and the total solids in the 
saturated header averaged 1.46 ppm. It was evident from these 
data that one of the samples was incorrect, since it is not pos- 
sible to produce steam of better quality in the drum than that 
delivered to the saturated header. At this time the multiple- 
hole sampling nozzle in the saturated header was first sus- 
pected. It was decided to replace the multiple-hole nozzle 
with a single-hole sampling nozzle identical to that installed 
in the drum. 

From data obtained with the single-hole sampling nozzles 
located in the same vertical plane through the drum and satu- 
rated header, it was noted that the total solids in the steam 
entering the connector tubes from the drum averaged 0.31 
ppm being in line with the total solids in the steam in the 
saturated header which averaged 0.37 ppm. This established 
proof that the multiple-hole sampling nozzle gave erroneous 
results. It was decided to further check its accuracy, and so 
it was again installed in its original position. 

Data obtained from the sampling connections showed that 
the quality of steam in the connector tubes was essentially the 
same as that produced in the drum. Steam from the saturated 
header again indicated total solids in excess of that obtained 
from samples of steam taken from the drum and connector 
tubes. 

The unreliability of the multiple-hole sampling nozzle was 
further proved in another test. For this test, the multiple- 
hole sampling nozzle was rotated in 90-deg steps through 360 
deg in the saturated header. Samples of steam were with- 
drawn at each position. Total solids in the steam samples 
taken varied from 1.55 ppm to 2.5 ppm. At this time steam 
produced in the drum contained 0.72 ppm total solids. This 
evidence again supported the belief that concentration of 
solids occurred in the multiple-hole sampling nozzle. 

In another test, data were obtained from steam samples taken 
from the saturated header with the multiple-hole sampling 
nozzle. For these tests, a vent on the sampling nozzle was 
opened and a large amount of steam was released to the atmos- 
phere while the steam sample was being taken. The results 
showed that with the vent open the cotal solids were 0.67 
ppm, and with the vent closed the total solids were 2.5 ppm 
This would indicate that the use of the multiple-hole sampling 
nozzle is satisfactory only when sufficient steam is withdrawn 
by the sampling device to cause a pressure drop between the 
area from which the sample is being taken and within the 
sampling device. 

The velocity of steam in one section of the saturated header 
at the connector tube near the drain was calculated to be 2110 
fpm. This velocity and pressure drop in the saturated header 
at this point is a condition which also exists within the mul- 
tiple-hole sampling nozzle. The combined capacity of the 
twenty '/,-in. holes in the sampling nozzle exceeds require- 
ments of the testing apparatus. Only a small portion of the 
steam which enters the holes is condensed in the testing ap- 
paratus. A large portion of the steam escapes from within 
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this sampling nozzle through the first or second holes in this 
nozzle near the end of the saturated header in the region of 
lower pressure. The steam makes a rapid right-angle turn to 
escape from the sampling nozzle at this point, and the solids 
in the steam are precipitated toward the outlet end of the 
nozzle and to the sampling apparatus, resulting in the delivery 
of a concentrated steam sample not representative of the actual 
steam contained in the saturated header, 

From the foregoing tests the authors concluded that un 
reliable indications of steam purity by the multiple-hole 
sampling nozzle was caused by unequal pressure distribution 
in the saturated header of the superheater. It was also con 
cluded that the failure of end superheater tubes was not due to 
excessive carry-over as indicated by accepted testing proce- 
dures, as samples taken at the saturated header drain showed 
conclusively that concentrations do build up in the ends of the 
saturated header. 


Diesel-En gine Research 


F pogpne irae in Diesel-engine research will be firmly 
established in the United States with the opening of a 
new Diesel laboratory at the Oklahoma Agricultural and 
Mechanical College, Stillwater, Okla., John C. Green, director 
of the Office of Technical Services, Department of Commerce, 
said in announcing that OTS and the U. S. Office of Education 
has allocated a fully equipped Diesel-research laboratory to the 
school. 

As a result of the allocation of the laboratory to Oklahoma 
A&M, the board of regents of the college is announcing the 
establishment of the Oklahoma Institute of Technology, a re 
organization and expansion of the now existing division of 
engineering 

The laboratory and its equipment were found by an in 
vestigating team at the Klockner-Humboldt-Deutz Diesel- 
engine plant at Oberursel, Germany 

The laboratory, believed to be one of the world’s best 
equipped, was engaged in the development of two-cycle Diesel 
engines for automobile and aircraft application involving th¢ 
loop-scavenging principle. As packed and shipped to the 
United States, it includes everything necessary to undertak« 
Diesel-engine research in this country 

The laboratory consists of three units: A test-cell unit in 
cluding cight test cells for engines having from one to cight 
cylinders, a materials-testing laboratory, and a fuel-injection 
laboratory. The laboratory has many highly specialized 
machines such as an oscillograph, x-ray equipment, and a 
Lindner jig borer with a microscopic adjustment accurate to 
within !/400,000 of an inch. The Germans estimated the valuc 
of the equipment and the laboratory building at 10,000,00 
Reichmarks. 

The allocation of the KHD research equipment to the Okla 
homa college was recommended by ar Automotive Industry 
Advisory Committee with the concurrence of the U. S. Office 
of Education. 

The committee estimated that it would cost about $500,000 
to install and house the laboratory and that an annual expend! 
ture of $100,000 was required to properly carry on resear 
Several other educational institutions were approached but 
they were willing to take only certain parts of the laborato: 
However, the committee felt that the greatest value to tic 
Government would result from keeping the laboratory intact 
and having it operate as a unit. A final decision was ma le 
after careful consideration of all factual data presented by those 
who could meet the specifications and also desired to operate 
the laboratory. 
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Several advantages to the United States appeared evident 
in the application made by Oklahoma A&M. These, the com- 
mittee stated were as follows: The college was prepared 
to house the equipment in a building of its own; it was pre- 
pared to spend more than the $100,000 annually to carry on 
active research; and it would also start research work almost 
immediately. In addition, Henry G. Bennett, president of 
the college, submitted a plan whereby one building now being 
constructed in the Oklahoma A&M's $15,000,000 building 
program would be used to house the equinment 

OTS Director Green stated: *‘It will establish a large Diesel 
research laboratory in a new area—the Southwest—away from 
the present ones all of which are located in the eastern part of 
the country. This dispersion of research facilities as we learned 

consultations with the Armed Services is just as importaat as 
dispersion of production installations if we are attacked during 
another wat 

Another consideration which prompted the Government to 
follow the recommendation of the advisory committee is the 
surance already received that financial assistance will be 
brained from the oil industry in the Southwest just as the 
stern laboratories receive encouragement from the Penn 


ania o1] industry 


Electric Utility Gas Turbine 


i ke: first gas turbine for an electric utility in this country 
is under construction at the General Electric Company's 
Schenectady Works and will be shipped to the Southwest 
rly in 1949, it was announced recently 

\ duplicate of the 4800-hp locomotive gas turbine, first an 

inced in March and now undergoing tests, the 3500-kw 
turbine generator set was purchased by the Cklahoma Gas and 
Electric Company It will be installed at the Arthur S. Huey 
tation, Oklahoma City, Okla 


The new gas-fired unit will be installed in an extension 


f 


to the present station and operated on natural gas which is 


ailable in abundance in the area. The waste heat from the 


haust will be used with a separate heat exchanger to supple- 
his will 


t the present boiler feedwater heating system 
it in additional kilowatt output from the station by 


asing part of the heating load from the present installed 
ipment 

The ‘‘straight-through’’ or in-line arrangzment of the com- 
pressor, combustion chambers, and turbine was selected for 
It has been designed for long life and low 


application 
fuels 


cause there are only two major moving parts, the turbine 


compressor rotors, maintenance of the gas turbine is 

ted to be low 
unit has been designed for maximum accessibility during 
ma:atenance and inspection periods, elements such as combus 


hambers which might normally require maintenance being 
tO replace 


new gas turbine will be geared to a conventional 3600- 


rpm totally enclosed generator with direct-connected exciter. 
7 nly water required in the operation of the plant will be a 
SI quantity for cooling the bearing lubricating oil and for 
Ci g the alternating-current generator 


Insulation Material 


Pp \STIC-foam insulating material that is reported to com- 
ne exceptionally low-thermal conductivity with very 
lightweight, is now being produced by the United States Rubber 
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Company and is available for low-temperature installations. 

Present applications include shipping containers for fresh 
and frozen foods, and commercial and home refrigeration units. 
Other practical uses are said to be transportation refrigeration 
in trucks, railroad cars, ships, and airplanes. 

Because of the insulating properties of the plastic foam, walls 
in installations can be made thinner, thus increasing storage 
capacity. Other advantages of the material, called Flotofoam, 
are that it is noncorrosive, nontoxic, and self-extinguishing 
It will not support mold or bacteria growth and holds its 
insulating value over a wide range of mean temperatures. 

The snow-white plastic foam is available in shredded or 
block form. The shredded form weights from 0.8 to 1.0 Ib 
per cu ft, and the block form from 0.8 to 1.5 lb per cu ft. Blocks 
and slabs can be produced in a variety of sizes and shapes to fill 
cavities, and surfaced with paper, cloth, or resin coatings. The 
shredded form, which is easy to pour and pack into irregular 
cavities, can also be supplied in individual containers, ready for 
installation 

Flotofoam is made from a combination of soluble resins, 
which are processed first into a liquid, then into a froth, jelled, 
permanently set, and dried. Air bubbles, whipped in during 
the frothing process, are permanently trapped, so the finished 
material is more than 99 per cent air and less than 1 per cent 
solid. The thermal conductivity or K value of the shredded 
form is 0.173 to 0.208 Bru/hr/ft?/°F/in. over a range of mean 
temperatures from 9 F to 100 F. The thermal conductivity of 
the block form is from 0.20 to 0.23 

The material is also suitable for flotation purposes, for 
soundproofing, and for display and novelty uses 


Canning Inspection 


HE Army, in recent months, has been opening some of its 

‘‘canned"’ guns and other items to determine whether their 
storage in metal containers has preserved them effectively, the 
Ordnance Department announced recently. Spot checks, ac- 
cording to the announcemezn:, have shown the guns to be in 
excellent condition and ready, almost without exception, for 
immediate use. 

The Ordnance Department's inspections are the first of their 
kind to be reported by the Army although both the Navy and 
the Air Force have canned and cocooned ships, airplanes, and 
other equipment. 

Based on an idea originated more than 25 years ago at Rock 
Island Arsenal by a young Ordnance officer, the canning process 
was perfected and put to use after the past war for preservation 
of some of the tanks and weapons that were tc be retained. 

Though the first cost of canning is higher than for other 
methods of storage, the huge recurring expense of periodic 
overhaul and regreasing is eliminated, and the need for surveil- 
lance, which must be extensive under ordinary methods of 
storage, is greatly reduced. Other advantages of canning are: 
Some containers may be shipped unopened to using services; 
and no tedious time-consuming degreasing is necessary to 
ready the canned weapon for action. 

Among the pieces examined by Ordnance were 90-mm guns. 
75-mm howitzers, and 60-mm mortars, as well as telescopes, 
periscopes, recoil mechanisms, gun directors, generating units, 
and other equipment. Only slight specks of rust and corrosion 
were found on any of these although they had been in their cans 
about two years. 

On the basis of inspections made to date, Ordnance Depart- 
ment experts conclude that the canning process is technically 
successful in maintaining the high quality and usefulness of 
Ordnance materiel preserved by this process. 
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Brief of Papers Presented at ASME Meetings 


Metal Cutting 


Distribution of Heat Generated in Drill- 
ing, by A. O. Schmidt, Mem. ASME, and 
J. R. Roubik, Jun. ASME, Kearney & 
Trecker Corporation, Milwaukee, Wis 
1948 ASME Semi-Annual Meeting paper 
No. 48—SA-10 (in type; to be published 
in Trans. ASME 


The object of this investigation was to 
determine the amount of heat which goes 
into the workpiece, chips, and drill at 
different cutting speeds and feeds. A 
tubular test bar of extruded Dowmetal 
was used as the workpiece, thus making 
the cutting action of the drill similar to 
that of a single-point tool. The total 
heat, the heat in the chips, and the heat 
in the drill were measured separately 
in a calorimeter 

It was found that the major portion 
of the heat generated in a metal-cutting 
Operation is carried away by the chips 

Under 200-fpm cutting speed the per 
centage of heat in the chips will vary 
with cutting speed and chip thickness; 
the higher the cutting speed and the 
thicker the chip, the higher will be the 
percentage of heat in the chips. Above a 
cutting speed of 200 fpm the amount of 
heat in the chips, and also the chip tem 
perature, acquire a constant character fo 
otherwise identical cutting conditions 








CALORIMETRIC APPARATUS FOR MEASURING 


TOTAL GENERATED IN 


A, drill ? 
mtainer; 


E, */.-in 


HEAT 


16 in. diam; B, 50 cc of water; C, 

D, blades on drill for agitation; 

test bar; F, rubber grommet; G, 
three-jaw chuck 


DRILLING 


At low cutting speeds (around 10 fpm 
the amount of heat in the chips will be 
about 40 to 52 per cent of the total heat 
generated, depending upon the chip 
thickness 

Ac higher cutting speeds (200 fpm 
and above) the amount of heat in the 
chips will vary between 60 and 80 per 


cent of the total heat generated, depend 


ing upon the chip thickness. The re 
maining heat is distributed almost 
equally to the tool and workpiece 


Since the workpiece is usually of larger 
mass than the tool, its temperature will 
be low while the heat in the rool ts of 
necessity concentrated in a zone near the 
cutting edge which at high cutting speeds 
or under machining will 
reach a high temperature. This ts a fre 

quent contributing cause of tool failure 


continuous 


Theory and Practice of the Crush-Dress- 
ing Operation on Grinding Wheels, 
by E. C. Helfrich, The Cincinnati Milling 
Machine Company, Cincinnati, Ohio. 1948 
ASME Semi-Annual Meeting paper No 
48—SA-42 (mimeographed; to be pub- 
lished in Trans. ASME 


This paper presents a qualitative an- 
the crush-dressing 
based on experimental evidence 


alysis of process 

The 
theory developed accounts for the forces 
involved, power requirements, rate of 
wheel removal, and the effect of wheel 
and crusher diameters and surface speed 
on the crushing process. The equations 
and data presented will enable the de 
signer to engineer crush-dressing applica- 
tions more intelligently, and will con- 
tribute to a clearer understanding of the 
process by all who may be interested in 
applying it. The advantages and dis- 
advantages of crush dressing versus dia- 
mond truing are discussed with refer- 
ence to the physical properties of crystals. 

Within the last decade, crush-dress- 
ing grinding wheels has been improved 
and applied to a variety of precision- 
grinding operations in the modern ma- 
chine shop. At present crush dressing is 
rapidly finding its place as a valuable 
tool in industry; however, diamond 
truing has not been replaced by any 
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are 


means 
produce a more accurate surface of rev 
lution, and a somewhat better finish 
the work, crush dressing has often prov 
itself to be the most economical proce: 
Crush dressing, moreover, has the 
vantages of providing cooler grinding a 
less normal force, plus its adaptabil 
to the process of dressing intricate for 
in the wheel surface. Vitrified grind: 
wheels lend themselves most readily 
crush dressing, and are, in fact, 
only type to which this process has 
been applied successfully in commer 
practice. 

Only the most general case of cri 
dressing was considered, i.¢., extet 
grinding, vitrified wheels, and crus 


While diamond dressing may 
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rolls with solid surfaces of revolution 
No special cases such as the use of star 
wheels, Ross dressers, and conical cut 
rers were considered 


Some power readings were taken dur 


ing the investigation and after proper 
limination of frictional and electrical 
losses the measurements were in close 


All of the 
a grinding- 


igreement with the theory 
readings taken 
wheel surface speed of approximately 100 
fpm, and no attempt was made to in 
ot the 


were with 


the accuracy theory at 


Stigatc 


higher speeds 


Pollution Abatement 


Why Pollution Abatement Concerns the 
Mechanical Engineer, by ]. R. Hofferr, 
Department of Health, Commonwealth of 
Pennsylvania, Harrisburg, Pa 1947 ASMI 
Annual Meeting paper No 17—A-66 
mimeographed 

industrial wastes has 


Pollution from 


own by leaps and bounds in recent 
vears, especially in industrial areas 
\s a result, many public water supplics 


destroy ed nd 


ive been jeopardized or 
lustrics have been put to great addi 
rional treatment or 


ive had 


expense for water 


to seck new locations; im 


rtant recreational developments have 
destroyed; 
and the 


rendere d 


en seriously injured or 


valuable fisheries destroyed; 


yple’s recreational areas 


less or seriously injured 


Pollution should not be judged by 


ther or not it is decayable material 
produces a stench 

rt fine coal and rock particles from 
hracite breakers constitute pollution 
use they fill channels, 


Kn Scwer,rs, and interfere with watcr 


up stream 


ks; nonputrescible chemical wastes 
h produce tastes and odors in water 
lies are serious forms of pollution; 
important 


which color an 


itional stream with all the colors 


dyes 


rainbow may also be pollution; 

inv waste which interferes with th« 

imate use of the stream by the pub 

or will be considered by the public 

ts enforcement agencies to be pollu- 

Even sterility does not keep a 

from causing pollution if it inter 

vith the proper use of a stream be 

c of its toxicity, inert solids, color, 
t objectionable characteristics 

in example of the rising standard 

purity of streams, it is pointed 

Ot hat the present antipollution 

Statutes of Penasylvania are not limited 

CO tie effects of sewage and industrial 

Wastcs upon the public health, as was the 

first act of 1905, but include their effect 


| upon public and industrial water 


y 


supplies, fish and aquatic life, and the 
recreational use of streams 

\ great source of stream pollution in 
Pennsylvania is the sulphuric acid which 
pours from the state's coal mines as acid 
mine drainage. This amounts to about 
1,075,000 tons per vear 

Since at present there is no known prac 
method of treating this 
ime industrial waste 


tical general 
drainage, it is the 
exempted from the provisions of the 
state law until such a method is dis- 
covered 

To hasten this time, 
established at the 
Inscitute of Industrial Research 
University of Pittsburgh to trv and find 
In addition, the state has 


provided for the diversion at state ex- 


two fellowships 
Mellon 
of the 


have been 


in answer 


pense, under certain specified conditions, 
of acid mine water from clean to already 
polluted streams 

It is pointed out thac the mechanical 
equipment of the large municipal treat 
ment works is so great that there is need 
for a mechanical engineer to devote his 
full time to its maintenance. 

Stream pollution is of interest to the 
mechanical engineer because it mav vi 
tally affect the production processes or 
plant practices for which he ts responsible 
there is the segregation of 
the collection of 


For instance, 
certain wWwastc waters; 
spent liquids; the recirculation of such 
things as the cutting oils, the handling of 
oil-soaked turnings in a machine shop, 
the lubricating oil in a railroad shop, 
and all sorts of process waters in indus- 
trial plants; the disposal of wash water 
from a foundry sand-recovery plant; 
the disposal of boiler blowdown water; 
and countless other matters which havea 
vital connection with pollution abate- 
ment 


able him to prevent pollution by rear- 


His special knowledge may en- 


rangement of plant processes or machine 
or by recirculation, treatment, 
He may be able to 


layout; 
and re-use of water 
cut down the cost of treatment, cause it 
to ‘break even,”” or even produce a profit 
from a by-product 


Rubber and Plastics 


Plastic Tooling Comes of Age, by 
Lawrence Wittman, Jun. ASME, Republic 
\viation Corporation, Farmingdale, N. Y. 
947 ASME Annual Meeting paper No 
47—A-101 (mimeographed). 


Plastic tools in the form of low-pres- 


sure-molded reinforced high-strength 
laminates have proved to possess a high 
degree of accuracy, stability, durability, 
and permanency. The simplicity inher- 
ent in this method of producing a large 
class of tools results in substantially 








EXAMPLES OIF COMPLEX SHAPES EASILY 


PRODUCED IN MOLDED LAMINATES 





SHOWN 


PAR- 


LARGI ASSEMBLY FIXTURE 


IIALLY LOADED 


lowered tool costs and the greater utiliza- 
tion of unskilled personnel. In addi 
tion to economies achieved in tooling for 
full-scale production it is now possible 
to overcome the obstacle of limited 
budgets and thus provide good tooling 
for short-run operations 
Primarily, molded laminate 


was developed for use in aircraft manu- 


tooling 


facturing but it is by no means limited to 
that industry nor to sheet-metal manu- 
This system is ap 
special or project 


facturing alone 
plicable wherever 
tooling is used to form, fabricate, check, 
or hold components in position for vari 
ous operations during the manufacturing 
process. This will especially hold true 
wherever such tools must incorporate 
complex shapes or contours. 

Furthermore, it is now practical to 
consistently produce number of 
duplicates of a tool which possess ac- 
curacy hitherto virtually impossible to 
attain with steel tooling. This feature 
will be of significance in dispersed plant 
operations requiring close co-ordination 
of tooling and where production volume 
necessitates duplicate tooling. 

Included among the types of contoured 
fabricating tools now made exclusively 
of glass laminate at Republic Aviation 
are the following: checking fixtures, 
routing fixtures, drill jigs (drill nests, 
cages, bases), assembly, spot-weld, and 
installation fixtures. In addition, spe- 
cial tools, not in the category of jigs and 
fixtures, have been economically fabri- 
cated in this medium. 

Because of the lightweight and rela- 
tively thin cross section, tool size, either 
small or large, does not impose any limi- 
tation on the use of the molding process. 


any 
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Where tool portability is required, 
the low weight of laminates becomes an 
important attribute. 

When wisely applied, molded lamin- 
ates can be made an effective adjunct to, 
or improvement over, existing methods. 

Material characteristics, design con- 
siderations, and adaptability of plastic 
tooling to other industries, are discussed 


Rubber in the Automotive Industry, by 
R. K. Williams, Research Laboratories 
Division, General Motors Corporation. 
1947 ASME Annual Meeting paper No 
47—A-125 (mimeographed). 

It is pointed out that the automotive 
industry is responsible for consumption 
of between 70 and 80 per cent of all rub- 
ber goods produced. 

While the volume of rubber 
automotive use is tremendous, a typical 
car in the 3300-lb class contains, includ- 
ing tires, in the neighborhood of 440 
rubber synthetic-rubber parts, 
weighing in aggregate only 175 lb. Of 
this total 70 per cent is used in tires 

It is in the field of passenger comfort 
that the rubber in the tires, engine 
mounts, spring insulators, spring bump 
ers, crankshaft vibration dampers, seat 
pads, and many other parts, has done 
much to improve ride characteristics and 
reduce passenger fatigue. On cold or 
rainy days automobile riding would 
be much less pleasant without the rubber 
weatherstrips, mats, and seals, or with- 
out the insulation attached to the body 
sheet metal by means of rubbet-base 
cements. 

Present-day hydraulic brakes with 
their tendency to eliminate swerving 
stops and increase braking safety would 
not be possible without the rubber wheel 

and master-cylinder cups which prevent 
loss of fluid during pressure application 
or without the rubber seals which keep 
dust and dirt from scoring or sticking 
the cylinder mechanisms. Neither would 
it be practical to conduct fluid from the 
master cylinder to the constantly moving 
wheel cylinders without flexible, high- 
pressure, rubber-fabric brake hose. 

Through the development of more 
moisture-resistant rubbers for wire and 
cable insulation, and by means of the 
judicious use of rubber and synthetic- 
rubber nipples or ferrules at the entrance 
to the coil and distributor, a great deal 
of starting trouble has been eliminated. 

Virtually all joints and bearings are 
either sealed from sand and road dirt by 
means of synthetic rubber, or the rubber 
itself provides a greaseless medium in 
which the proper motion can take place. 
Virtually all joints in the front suspen- 
sion and steering systems are protected 


put to 


and 





by means of oil-resisting synthetic rub- 
ber seals where exposed to road dirt. 
The same is true of shock absorbers and 
leaf-type springs. 

Some transition from leather to syn- 
thetic-rubber seals has taken place and 
such application should increase for rear 
axle, propeller-shaft, transmission, and 
front-engine seals as the synthetics are 
improved and their cost is reduced 

Transfer of coolant from radiator to 
engine is facilitated by use of hose re 
sistant to the deleterious effects of com- 
mercial coolants, and the flexibility of 
the hose has helped prevent fatigue fail 
ures at fittings. 

The use of V-type belts for driving 
water pump, fan, and generator provides 
a cheap, flexible, and usually quiet driv 
ig mechanism without the use of gears 

semiauto 


Automatic and 


are made cheaper 


or chains 
matic transmissions 
and better through the use of oil-resist 
ing synthetic-rubber caps and packings to 
seal the various pistons actuating the 
clutching mechanisms 

How the proper rubber compound for a 
given automotive application is chosen is 


discussed in detail 


Machine Design 
Motion Analysis of Several Intermittent 

Variable-Speed Mechanisms Featuring 

Zero or Near-Zero Acceleration and 

Deceleration Conditions at the Start 

and at the End of the Motion of the 

Output Shaft, by G. J. Talbourdet, United 

Shoe Machinery Corporation, Beverly, Mass 

1948 ASME Semi-Annual Meeting paper 

No. 48—SA-18 (mimeographed; to be 

published in Trans. ASME). 

In the field of automatic machinery, 
many interesting intermittent variable- 
speed mechanisms have been conceived 
and successfully applied to impart a defi- 
nite and controlled variable speed to a 
rotary member. However, most of these 
ingenious devices are satisfactory only 
when the speed of operation is relatively 
low and the inertia of the driven parts is 
proportionally small. 





INTERNAL PLANETARY-GEAR SYSTEM WITH 
QUADRIC CRANK-CONTROL MECHANISM 
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SLIDING RACK 


FIXED ECCENTRIC AND 


CONTROL MECHANISM 


In many instances such devices could 


be successfully used at relatively hig! 


speeds and with appreciable inertia of th 
forc 


acting on the driven members are grad 


ally applied during the period of acceler 
Also, that the 


parts during that period 


driven member provided that the 


tion energy stored 1 
the driven 


the dk 


gradually taken away during 
celeration period, so that no residua 
energy is left in the driven body when 11 


Then, 
the 


thes 
the 
driven rotary meet th 
following requirements: 1) Negligibk 
the start; 2 
ual change in acceleration; (3 
change from acceleration 
tion; (4) gradual change in deceleration; 
and (5 
rotating body comes to rest 

It is evident that these requirements 
can be met only if, at any instant, the 
motion of the input shaft is known, 
whatever its characteristics. This paper, 
however, confines itself to the case in 
which the input shaft has a uniform 
angular velocity throughout its cycl 
It also assumes that deflections of parts, 
gear-teeth backlash, and bearing clea: 
ances are sufficiently small so as to have a 
negligible effect oa the motion of the out- 
put shaft. Furthermore, it assumes that 
mass-to-stiffness ratios throughout the 


rest to obtain 


to 


desirable 


comes 
features, motion of 
member should 
acceleration at grad 
smoot! 
to decelera 


negligible deceleration as th 


system are such as to preclude the exist- 
ence of resonant torsional vibrations in 
the range of the desired operating 
speeds. 

Yesign must therefore consider all the 
foregoing factors; otherwise, the motion 
of the output shaft will not follow that 
given in the analyses. 

With these conditions in mind, a flow 
of energy from the driving to the driven 
rotating member during the acceleration 
period and vice versa during the period of 
deceleration can readily be visualized. 
It requires of course a reservoir of 
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ergy in the driving member which is most 
easily obtained by the use of a suitable 
flywheel on the input shaft. 

The purpose of this paper therefore is 
to present the description and the analy- 
sis of several intermittent variable-speed 
levices in which the features mentioned 
have been incorporated and proved of 
real value in the design of current index 
ing mechanisms and in many other appli- 
cations 

In general, these devices are the results 
of the combination of planetary-gear 
systems, quadric cranks, links, and cams 
in which one of the members of the 
planetary-gear system is driven at a uni 

rm angular velocity, while another ts 
given a controlled oscillatory motion, 
thus imparting to the driven member a 
lefinite and variable angular motion 

is also possible to obtain an appreci 
ible dwell of the output shaft when the 
scillacory member of the planetary 
gear system is actuated by acam. Fur 


by the use of such a cam, the 


thermore, 

uutput shaft can not only be given a 
well period but also it can be made to 
verse its direction of rotation. Ir all 


lepends on the characteristics of the 


tion of the oscillatory member of th« 


planetary-gear system 


A New Approach to the Design of 
Dynamically Loaded Extension and 
Compression Springs, by Curt I. John- 
mn, International Business Machines Cor- 
ration, Endicott, N. Y. 1948 ASME 
emi-Annual paper No. 48-—SA-23 
mimeographed ). 


fr 


contains formulas and 


his paper 
rivations of a design procedure for 
amically loaded extension and com- 
sion springs which permit straight 
vard solutions to spring problems 
h minimum assumptions. It is based 
a new method of graphical repre- 


This 


r also describes a method of catalog- 


ition of spring characteristics 


tock springs based on a new graphi 
presentation 

though the basic formulas for spring 

n are well known, their efficient 

limited to establishing wire sizes 

oil diameters for statically loaded 

ss. When these formulas are ap- 

to the solution of spring problems 

involving dynamically loaded springs 

must Meet specific requirements 

respect to operating loads and 

laborious trial-and-error 


S} , fate, a 

dure is involved. Further compli- 
Cat is added to the problem because, 
in spite of the face that such springs 
require a definite minimum volume of 
material for satisfactory performance, 


machine designs are executed often with- 


out regard to adequate space require- 
ments for these springs. For this rea- 
son the author began compiling data to 
provide the designer with more definite 
reference material on spring design 
While investigating these data, several 
relationships were discovered that re- 
sulted in a more straightforward design 
procedure eliminating the necessity for 
numerous 
that this information may be of interest 


assumptions, and it is felt 


to mechanical engineers and designers in 
general. 

This material was developed from a 
new and more descriptive graphic por- 
trayal of spring characteristics which re- 
veals the presence of a “‘load constant” 
which remains the same as long as the 
wire and coil diameters are unchanged 
Since these factors make up the spring 
since the load constant is 
by the conditions of the 


index, and 
determined 
problem, it follows that the spring index 
may also be found for the specific prob- 
lem, eliminating the necessity for any 
assumption of the spring index. Hence 
the coil size selected is dependent upon 
the maximum load and the load constant 


or spring index 


Hydraulics 


Design of Vaned Turns for a Large 
Water Tunnel, by A. J. Turchetti, Stand- 
ard Oil Development Company, Linden, 
N. J., and J. M. Robertson, The Pennsyl- 
vania State College, State College, Pa. 1948 
ASME Semi-Annual Meeting paper No 
48—SA-15 (mimeographed 


\ 48-in-diam high-speed water tunnel 
is being built at The Pennsylvania State 
College to be used by the Ordnance Re- 
search Laboratory in the experimental 
phases of a research program on the de- 
velopment of improved torpedo propel- 
lers for the U. S. Navy Bureau of Ord- 
nance. The prime purpose of the tunnel 
is therefore the testing of model propel- 
lers behind model torpedoes. Eight- 
inch-diameter models are to be tested at 
speeds up to about 35 knots (60 fps) 





631 


nozzle which produces the uniform high 
velocity desired for the working section, 
the 48-in-diam 14-ft-long working sec- 
tion, the diffuser in which the high- 
velocity stream is slowed down, the 
four turns, the impeller or pump used 
to produce the desired rate of flow, and 
the various other return sections. 

A study of vaned turns was made as a 
program for the 
Miter turns with 


part of the research 
design of the tunnel. 
guide vanes were the logical choice ke- 
cause of their compactness and small 
disturbances to the flow. The propor- 
tions of the vanes were based on the work 
of others, and the number of vanes was 
based on wind-tunnel practice. Struc- 
tural analysis of the design indicated 
that the vanes are strong enough, that 
their deflection is negligible, and that 
they should not be liable to excessive 
vibration. Studies of the flow around a 
10-in-diam turn with 18 vanes were made 
in the Penn State experimental water 
tunnel to determine the cavitation sus- 
ceptibility and the energy losses and to 
serve as a final check on the design. It 
was found that the loss coefficient of the 
bend is about 0.15, the vanes are safe 
from cavitation as their critical cavita- 
tion index is about 1.1, and that the 
vanes should be set at an angle of attack 
of one degree. 

The function of the turns in the water- 
tunnel circuit is to produce a right-angle 
change in the water direction with as 
lictle disturbance as possible. It is of 
prime importance that the bends, or 
turns, produce the least disturbance pos- 
sible in the flow leaving them, not only 
because such disturbance will result in an 
energy loss, but also because it may have 
a detrimental effect on the flow in the 
following sections. For example, if the 
first turn of the circuit does a poor job, 
the flow in the vertical diffuser leg fol- 
lowing it may separate or otherwise 
misbehave. 

The work described in this paper was 
supported by the U. S. Navy Bureau of 
Ordnance. The paper is based on an 
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search Laboratory of The Pennsylvania 
State College. 


Cavitation Characteristics and Infinite 


Aspect Ratio Characteristics of a 
Hydrofoil Section, by James W. Daily, 
Massachusetts Institute of Technology, 
Cambridge, Mass 1948 ASME Semi- 


Annual Meeting paper No. 48—SA-30 

mimeographed; to be published in Trans 

ASME 

This paper 
sional’’ tests in a water tunnel of a pro 
file identical to the 4412 airfoil section 
of the National Advisory Committee for 
Aeronautics. The tests included photo 
graphic observations of the inception and 
growth of cavitation as influenced by 
submergence) 


describes ‘‘two-dimen 


velocity, and 
angle of attack, and measurements, dur 
ing cavitation-free operation, of the 
hydrodynamic and moments as 
functions of Reynolds number and angle 
of attack. The relation between the 
angle of attack and the value of the cavi- 
tation at which 
occurs is shown for each face of the hy- 
drofoil. The effect of profile geometry 
in causing cavitation, and the signmific- 


pressure 


forces 


parameter inception 


ance of distinctly different types of cavi- 
tation obtained with change in variables 
are Convenient 
given showing the submergence required 


discussed. curves are 
to avoid cavitation for different veloci 
ties and angles of attack. The measured 
hydrodynamic characteristics are pre- 
sented in graphical form and are also 
compared with previously existing data 
from wind-tunnel tests of a finite aspect- 
ratio span. The experimental proce 

dure and its reliability in indicating true 
infinite-aspect-ratio characteristics is dis 

cussed 

In 1943 a test program was undertaken 
in the High Speed Water Tunnel of the 
California Institute of Technology which 
provided an opportunity for making a 
detailed study of the characteristics of a 
hydrofoil that included cavitation as 
well as the normal hydrodynamic data 
This program was initiated at the re- 
quest of the David Taylor Mode! Basin 
with the objective of investigating, in 
general, the testing of small-scale hydro- 
foils in a water tunnel of the Cal-Tech 
type under both cavitating and non- 
cavitating conditions. 

For these experiments, the test installa- 
tion in the water tunnel was arranged,to 
provide as nearly as practical two-dimen- 
sional flow so that all observations and 
measurements would correspond to the 
infinite aspect-ratio condition. The 
investigations included the following: 


1 Visual and photographic observa- 
tions of the cavitation on the hydrofoil as 
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HY DROFOIL 


it appeared, developed, and disappeared, 
as functions of both velocity and angle of 
attack. 

2 Measurements of the hydrodynamic 
forces and moments acting on the hydro- 


foil, also as functions of velocity and 


Sa 


Integrating Safety Engineering in Engi- 
neering College Curricula, by H. W. 
Heinrich, Mem. ASME, The Travelers In- 
surance Company, Hartford, Conn. 1947 
ASME Annual Meeting paper No. 47—A- 
30 (mimeographed). 

The need and value of integrating 
safety engineering in the curricula of 
colleges that teach engineering subjects 
and to deal with practical ways and 
means whereby such integration may be 
accomplished is emphasized. 

It is pointed out that the over-all 
objective of engineering education must 
include safety. For example, in no other 
way could a student become adequately 
familiar with the tools and skills re- 
quired for technical competence. Equally 
significant also is the objective relating 
to economic aspects and social signi- 
ficance of the engineering profession. 
Safety is essential because it permits the 
engineer to function physically unim- 
paired. 

Research has proved that a safe in- 
dustrial operation is also efficient produc- 
tively, and that inefficiency, from a 
production viewpoint, is accompanied by 
high accident frequency and cost. 

Integration need not require additional 
courses, subjects, or time. All that is 
required is the following: First, amend 
or revise the course and subject out- 
lines of existing curricula so as to in- 


TEST INSTALLATION 


angle of attack. The force measure 
ments were limited to the noncavitating 
conditions. The results of both cate 


gorics of tests are presented, together 
with a discussion of the test procedures 


usc d 


fety 


clude appropriate references to safety 
engineering; second, provide for the 
benefit of the instructor, suitable data 
and examples, together with references 
to available text; and third, provide for 
the instructor a manual teacher's 
guide descriptive of the general subject 
of integrated 


or 
safety engineering 
methods of application to 
specific courses and subjects 


plus 
suggested 


It will be seen that integration 


quires revision and amendment rath r 
than addition. The instructor 
certain examples and problems of valuc 


from a safety-engineering viewpoint 10 


selects 


stead of those of a general nature. The 
safety-engineerins; examples and problems 
thus selected for study, of course must 
be, and fortunately can be, fully as 

structive with regard to the objectives 
of the course or subject. For example, in 
machine design the student can learn as 
much about the functioning of cams and 
levers from their application to safety 
devices as he can from general applica- 
tions. In English, safety engineering 
provides fruitful opporcunities for li- 
brary research, recording of facts, evalua- 
tion of written material, and the com- 
position of technical reports. Orer 
subjects lend themselves equally well 
to the thought of substituting examples 
and problems in safety engineering ‘or 











+ 
} 
: 


Nhat ANA aad 8 me 





NG 


FUSE F 














Jury, 1948 


those of a general nature, thus adding to 
the sum total of acquired knowledge 
without adding time or effort. 

In addition to integrating safety engi 
neering directly in engineering curricula, 
the college structures and grounds 
should be modernized as to means of 
preventing personal injury and_ fire. 
So coo should the equipment of the labo 
ratory and gymnasium 

The ASME Standing Committee on 
Safety is presently engaged in a project 


if this kind 


iccordance with the three steps sug 


Its procedure is exactly in 
I 


sted in the foregoing. 


Personal Factors for Developing Safety 
Consciousness, by Walter A. Cutter, 
New York University, New York, N. Y 
447 Annual Meeting paper No. 47—A-31 
mimeographed 
The gap which has existed between 
the engineering and the human sciences 
must be closed This will be done best 
by dealing with the human aspects of 
duction with the same thoroughness 
Accidents repre 


t 
as with engineering 
sent inefficient subtractions from success 
productions. It will be found that a 
comprehensive and constructive approach 
to the whole subject of personal factors, 
‘ving such elements as the physical 
ind mental health of workers, their 
proper training and supervision, th¢ 
developing of a liking for their work, and 
ense of personal significance, will 

ase accidents and add to production 
foundation of a significant safety 
( iousness is laid far deeper than 

simple adherence to a code of safe prac 
It comes about, in its best sense, 

all who are concerned in an under 
management, supervision, an] 
understand all rhe 

‘ tions requisite to efficient produc 


rking force 


nd are willing, by necessary train 
1 standards of practice, to avoid 
nefliciencies which lead to acci 
and other losses. Putting this 
form of a verbal equation it 
expressed as follows: 
nlightened, foresighted, sincerel\ 
onscious Management in both 
1 deed plus proper personnel prac 
lection, and placement, including 
inquiry into the mentai and 
health of employees, their 
and proper assignment plus 
t workers who are trained, well 


dis} toward their work, who under 
Sta it basically efficient and safe 
Periormance is for their benefit, and who 
are Willing to learn how to keep safe and 
try t “p safe plus safe machines, mate 
rials, and processes plus that degree of 
Satety organization which is best fitted 


to the particular firm, plant, or indus- 
try, and which is organized on the basis of 
accident prevention being an indispensa- 
ble adjunct to worker welfare and suc- 
cessful production equa] safe and efficient, 
as well as uninterrupted production. 

Modify any of the terms of this equa- 
tion to a substantial extent, or subtract 
any one of them, and the equation is out 
of balance. Accidents and other losses 
will be an inevitable result. 

The personal factors for developing 


safety-consciousness are fully discussed 


Heat Transfer 


Heat-Transfer Temperature Patterns of a 
Multicomponent Structure by Com- 
parative Methods by Carl F. Kayan, 
Mem. ASME, Columbia University, New 
York, N. Y 1948 ASME Spring Meeting 
paper No. 48—S-10 (mimeographed 


Prediction of the temperature patterns 
for a multicomponent complex wall 
between two heat-transfer fluids is ren 
dered dificult when the isotherms them- 
selves are distorted in irregular fashion 

The multicomponent structure studied 


in this paper is a thick corner composed 
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regarded, and the boundary conductance 
for each fluid is considered to be uniform 
over the surface in question 

The cross section of the corner as 
studied represents a two-dimensional 
heat-transfer problem, with assumed 
thermal conductivities of 1.00 and 4.00 
Btu/(ft? (hr (F/in.) for the inner and 
outer layers respectively. The inner 
layer is uniformly 2 in. thick, and the 
outer layer 2 in. thick on the one side, 
and 3 in. thick on the other. The sec- 
tion studied runs 10 in. in each direction, 
as measured from the outside corner. 
A surface conductance, 4, = 5 Btu/- 
fc?>\(hr\(F) has been assumed for the 
inside surface conditions, and 4, = 
2 for the outside, as representative of 
conditions due to air, for example 
The heat flow is presumed to be in steady 
state from the inner fluid to the outer 
fluid, on the basis of the prevailing tem- 
perature difference. The composite struc- 
ture is one such as may be found, for 
example, in refrigeration practice. 

It must be emphasized that the results 
of the present analysis must be recog- 
nized as being based solely on the as- 


sumed basic data, i.e., thermal conduc- 
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of two different materials of unequal 
thickness and of widely differing con- 
ductivity. The fluids on the inside and 
outside surfaces, representing the high- 
and-low temperature levels, respectively, 
are considered as having different bound- 
ary conductances. In this study the 
wall materials are considered homogene- 
ous and of constant conductivity (i.e., 
independent of temperature). Joint re- 
sistance between adjacent layers is dis- 


tivities and boundary conductances. It 
is of course further understood that the 
values assumed for the analysis have been 
selected arbitrarily. 

This paper reports the comparative 
results for this two-dimensional steady- 
state problem by several comparative 
methods. The philosophy underlying 
these is that of the so-called resistance 
concept of heat transfer. Herein speci- 
ficaliy the flow of heat in thermal cir- 
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cuits is regarded as behaving in parallel 
fashion to the flow of current in electric 
circuits, as expressed by Ohm's law 
Accordingly, the characteristics of the 
heat flow are established by analogy 
through the study of an equivalent elec- 
tric system. Determination therefore 
of the isopotential lines through the 
electrical study permits translation into 
equivalent isothermal lines, and thereby 
permits establishment of the temperature 
distribution in accordance with the im- 
pressed over-all temperature difference 

The paper includes the experimental 
‘““geometrical’’ and the network elec- 
trical analogies, as well as the solution of 
the equivalent electrical network by the 
process of arithmetic iteration. 


Wood Industries 


Laminating for Small-Boat Construction, 
by Donald F. May, Puget Sound Naval 
Shipyard, Bremerton, Wash. 1947 ASME 
Annual Meeting paper No. 47—A-68 
‘mimeographed ) 


Since 1943 laminated marine parts for 
small-boat construction have been ac- 
cepted by many builders who were 
formerly skeptical of this type of con- 
struction. 

The laminating of tanks for water, 
acids (except hot sulphuric), and other 
liquids, built at the Puget Sound Naval 
Shipyard have been dependent on glue 
alone to hold them together with no 
metal used in construction. There are no 
joints to leak. 

The wide acceptance of laminated 
construction for small boats was be 
cause the office of Production Research 
and Development in 1943 saw that 
stocks of solid structural parts were 
dwindling and set up two plants to de- 
velop and introduce laminated parts for 
small boats. 

When these plants were first set up, 
laminated members for marine use were 
frowned upon by all old-time boatbuild- 
ers and the problem of selling the idea 
was harder than developing the process 
originally. Laminating for small-boat 
construction has now been accepted by a 
great many manufacturers of pleasure 
boats as well as work boats. The 
Puget Sound Naval Shipyard built 
hundreds of laminated parts such as 
keels, stems, aprons, shaft logs, and 
horn timbers, for construction of small 
boats. These boats were used in all 


parts of the world under all conditions 
and have proved, upon inspection, to be 
superior to solid members. 

In marine work even the garboard 
planks can be laminated in a jig to the 
desired shape, saving a great deal of 


ALL-LAMINATED BOAT 


time and material. It was pointed out 
that difficule objects such as station 
wagon parts are the ones that should be 
laminated, and there is no limit to what 
can be laminated if time and thought are 
given to the problem. 

The pioneer work at the Puget Sound 
Naval Shipyard retained all the rigid 
controls and requirements necessary to 
guarantee a waterproof glue line. Bu 
reau of Ships specifications call for whit« 
oak throughout the structural members 
of all small boats, which increases the 
laminating problems 

In laminating timber products for 
marine use, low-temperature phenol, 
resorcinol, and melamine resin glues are 
the only types suitable, and not all of 
these meet requirements. At present, 
all acceptable glues are of the liquid 
type, and they are usable only for about 
60 days, or 90 if kept in cold storage 
Because precision equipment is required 
to maintain the necessary control, it is 
generally impractical for each manufac- 
turer of sma!| boats to do his own lami 
nating. 

Rough planing of lumber is an essen 
tial first step in laminating, and proper 
amount of glue and pressure are impor- 
tant. Softwoods require a pressure of 
not less than 100 psi and pressures up to 
300 psi are not harmful to the glue line. 

For spreading glues a spreader, with a 
micrometer setting, on the spreading 
rolls is necessary, and it is important to 
consider ease of cleaning the glue from 
the spreader when choosing a glue. Time 
and temperature for curing are also im- 











MECHANICAL ENGINEERING 





portant. The Navy recommends 150 to 
210 Fand ten hours in the curing chamber 
after the innermost glue line reaches thi 
temperature. The humidity should bh 
85 per cent to protect laminations fron 


checking and shrinking while curing 


Factory Layout and Equipment for the 
Mass Production of Molded Plywood 
Furniture, by Sigurd Johnson, Men 
ASME, Salem, Va. 1947 ASME Annua 
Meeting paper No. 47—A-44 (mime 
gephed 


The wartime developments in molded 
plywood for boats, aircraft, and oth, 
military products are now being put ¢ 
peacetime use in the manufacture of fur 
niture. Since the product is different 
from the conventional in design ar 
construction, many of the manufactur 
ing problems are new and without prec 
dent in furniture manufacture This 
paper describes how to design a plant 
layout, and select or develop equipment 
for the mass production of molded ply 
wood furniture. 

Molded plywood can be defined as 
plywood formed of double curvatures or 
such high-degree curves that fluid or 
omnidirectional] pressure must be applied 
to procure a satisfactory glue bond 
Wartime demands for molded plywo rd 
spurred the development of processes at 
methods that are all well adapted to 
produce parts for certain types of furni 
tur: Although molded plywood fut 


yale 



































y 


STO Lets ‘ane 
fo Ls ~Ce Ile J® 
alt 
om Cte] wa =e 
a wes ee “AISLE 


Ds ali 








ivi rent wor 
en Tr saw SOONG MACINE «VERT EDer 
3. VARIETY SAW BNOTCHING SAW SANDEL 
4 ROUTER SJOINTER }4.HOR PNEUM CORUM” 
5. SHAPER DRUM SANDER 6 SEMAUTOSTICHE 


EQUIPMENT LAYOUT OF MACHINING ND 
SANDING DEPARTMENT OF A MOLDED °LY 
WOOD-FURNITURE MANUFACTURE! 











he 
od 


l 





Jury, 1948 





niture has been designed and produced 
for a number of years, the quantity pro- 
duction of this product is a postwar 
development of several companies 
The space requirements and layout ofa 
plane will vary from the conventional 
type of furniture factory toa considerable 
degree. Therefore the setting up of a 
new plant requires a complete analysis of 
all operations in order to insure proper 
location of departments, material storage 
areas, services, and equipment to pro 
vide the proper space for cach operation 
and to obtain minimum travel of mate- 
rial through the plant.: Because of the 
newness of this type of manufacture, 
service lines and equipment should be 
installed so that moves can be made 
asily whenever a change in operational 
procedure requires shifting machine loca 
tions or adding new pieces of equipment 
Standard woodworking equipment can 
used for most operations; but in- 
nuity must be exercised in developing 
gs, forms, and additions to these ma 
chines to handle efficiently the bulky 
rved parts encountered in molded ply 
When an 


ration cannot be done ethciently on a 


id furniture production 


standard piece of equipment, a special 
hine should be designed and built 
the particular operation involved 
vpical plant will require several of 
single-purpose machines which will 

for themselves in labor savings 

in a few months after installation 
partmental layout, material storage 
service lines, equipment layout, 
quipment specifications are dis 


in detail 


Materials Handling 


Materials Handling in the Distribution 
cpartment of the Western Electric 
Company, by F. C. Podboy, Western 
Company, New York, N. Y. 1947 

Annual Meeting paper No. 47—A- 
meographed ). 


close ot World W ar IT, the Bell 
e System was faced with a prob- 
xpansion that was exceedingly 
in nature and magnitude. A 
was necessary for the rehabilita- 
he all-essential distributing ware- 
which had become outmoded 
he war years. Naturally, they 
idequate to handle the tre- 

Ss volume of new business. 
med forces took full advantage 
phase of the unit-load principle 
tials handling. The concern of 
t istrial world was centered about 
nt as to how to apply this prin- 
cip! solving their own problems; 












in this case, the distribution of telephone 
equipment 

The paper describes in detail the vari- 
ous arrangements and methods employed 
to increase economies of operation. This 
made it possible to handle a steadily in- 
creasing volume of business while at the 
same time tightening up on the delivery 
interval and reducing the investment in 
supplies by servicing a greater area on a 
24-hr basis. 

It is interesting to note that the com- 
pany changed its conception of space from 
square fect of floor space to cube area. 


Instruments 


Diagnosing Engine Troubles in Flight, 
by James W. Wheeler, Mem. ASME, Sperry 
Gyroscope Company, Inc., Great Neck, 
N. Y. 1948 ASME Semi-Annual Meeting 
paper No. 48—SA-8 (mimeographed). 


This paper discusses briefly the effect 
of engine troubles on airline operations, 
and compares present methods of locat 
ing troubles with the use of the engine 
analyzer The engine-analyzer method 
of operation and design criteria are 
shown to have resulted in excellent per- 
formance in airplane tests which have 
proved the basic advantages of diagnos- 
ing engine troubles in flight 

The engine analyzer permits a differ- 
ent approach to the problem of engine- 
component troubleshooting. Instead of 
operating as “‘go-no-go"’ gages, by which 
specific function of components may be 
checked one at a time until a source of 
trouble is located, the new analyzer 


makes it possible to find where a trouble 
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is located, and to determine why 
trouble is occurring. The ability to make 
an over-all check is very important; if 
several detail tests must be made on each 
component, the time required becomes ex- 
cessive. This is particularly true if the 
component is not available for the de- 
tail checks, which is usually the case 
when it is mounted on the engine. 

Location of troubles is rapid with the 
analyzer, because the condition (i.e., 
ignition difficulty or mechanical dif- 
ficulty)) suspected on a particular engine 
can be selected by the operator with one 
switch, while with a second switch he 
can locate and examine the particular 
cylinders in which trouble is occurring 

The analyzer presents the data on a 
cathode-ray-tube screen. The pattern 
on the screen can be interpreted simply 
by comparison with typical patterns 
obtained under known conditions. 

The most important reason for finding 
engine troubles in flight is to obtain 
increased flight utilization of the air- 
plane. An appreciable part of the time 
now used in servicing airplanes is used 
in locating troubles. With the analyzer 
many of the troubles may now be lo- 
cated in flight, and additional flight 
time is thus made available. Further- 
more, the elimination of needless serv- 
icing (due to improper diagnoses of 
troubles) results from the use of the ana- 
lyzer. 

Location of engine troubles is gener- 
ally done by separating the engine func- 
tions into a number of subdivisions 
equal to the number of cylinders in the 
engine. This subdivision is best made 
is a function of engine-crankshaft angle; 
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a principal feature of the engine and the 
item to which all other components are 
spatially related is the engine crankshaft 
The location of a particular crankshaft 
angle must be definite, exact, and simply 
performed by the user. It 
that localizing be as easy and rapid as 


is essential 


possible, and that results should be capa- 
ble of direct and simple interpretation 


A Remote-Indicating Pressure Gage for 
Aircraft, by R. G General Elec- 
tric Company, Lynn, Mass. 1948 ASME 
Semi-Annual Meeting paper No. 48—SA- 
12 (in type; to be published Trans 
ASME 


The indication of aircraft-engine oil 
fucl 
problems 


ae | 
Jewell, 


and pressures presents numerous 


A brief study of 
gages shows that the two most serious 


CXisting 


problems are low temperature and engine 
remote-indicating 


sure system has been developed to over 


vibration. A pres 
come these difficulties 
The makes 


operated transmitter which utilizes the 


system use of a bellows 
so-called second-harmonic principle to 
transmit a signal to a ratio-type indica 
the instrument This 


principle requires a source of alternat ing 


tor on panel 
current power for 1ts Operation and the 
present equipment is designed for 400 
cycle power supplies. 

In describing this system, the recently 
introduced method for analyzing meas- 
urement equipment is useful in gaining 
a clear understanding of its fundamental 
functions. The system is divided into 
three functional groupings, namely, the 
primary detector, the intermediate means, 
and the end device 

The primary 
which was developed specifically for this 
gage. The spring rate of the bellows is 
such that it requires no control spring, 
and the deflection with rated pressure 
applied is approximately */,, in. Life 
tests made by cycling the bellows from 
zero to rated pressure and to zero show 
that several million cycles are necessary 
to show any evidence of failure 

The intermediate means consists of a 
saturable movable 


detector is a bellows 


reactor, two 
manent Magness, and a power source 

The two movable permanent magnets 
are positioned with respect to the satura- 
ble reactor in response to the deflection of 
the primary detector 

The end device consists of two receiv- 
ers, a permanent magnet, a pointer and 
scale, and a generator. 

The cores of the receivers used in the 
end device must be round, continuous, 
and centered with respect to the shaft 
which carries the permanent magnet so 
that the forces on the permanent magnet 


pe r- 





PRIMARY DETECTOR INTERMEDIATE MEANS 
INDUCED 2ND HARMONIC 
TRANSMISSION 


BELLOWS MECHANISM 


FUNCTIONAL ANALYSIS 
1, bellows; C, power source; 


receivers; J, pointer and scale; D, 
will be balanced and not cause a torque 
on the shaft as the magnet and shaft are 
rot ited 
The primary detector and the satura 

ble reactor, and magnets, are assembled 
into one case and termed a transmitter 

} 


All of the basic elements of the end 
device plus the terminals for the power 
supply are mounted in another case and 
comprise the indicator 

The remote-indicating pressure gage 
meets the for 
mounting the transmitter directly on th« 
The weight of the 
transmitter and indicator have been kept 
to a minimum, and the over-all installed 
weight is reduced by the use of a single 


described requirements 


engine size and 


connecting lead between the transmitter 
and the indicator 


Thermocouple Pyrometers for Gas Tur- 
bines, by Andrew I. Dahl and Ernes 
Fiock, National Bureau of Standa. 
Washington, D. C 1948 ASME Semi 
Annual Meeting paper No. 48—SA-29 
mimeographed; to be published in Trans 
ASME 


The recent development of the ges 
turbine as a practical power plant fo 
applications on land, sea, and in the air 
has been accompanied by the wide use 
of thermocouples for indicating 
temperatures in the range up to approxi- 
mately 2000 F. Many problems related 
to this application have assumed consid 
erable importance, in both the evaluation 
of power-plant performance and in the 
development of satisfactory 
These include evaluation, in 


gas 


controls 
terms of 
indicated temperature, of the heat trans 
fer to or from the sensing clement by 
conduction, convection, and radiation, 
the effects of gas velocity, and the rate 
of response of the element to sudden 
changes in temperature. Of these diverse 
problems, this report deals only with the 
control and evaluation of the radiation 





DIAGRAM 
B, H, saturable 





MECHANICAL ENGINEERING 








END DEVICE ™ 
INDUCED 2ND HARMONIC \ 
RATIO INDICATOR d 6 |b e)\ 
—}—. 
J 
OF REMOTE-INDICATING SYSTEM 
reactors—-generators; E, G, saturable react 
1, F, permanent magnets; K, resistor 
correction, and with the response ra 


of thermocouples. 


Research sponsored by the Bureau 


Ships at the National Bureau of Stat 


ards 


on the measurement of gas 


tcn 


peratures has led to the development otf 


shielded thermocouple suitable for us 


in gas turbines 


the 


surrounding 
from the sensing instrument to the walls 
may cause considerable error 
ventional 
axial tubes has the obvious disadvantages 
of large size with attendant problems of 
installation, 


gas flow, and slow response to suck 


gases are 


In such power plants 
hotter than the 
that 


normally 


walls, so radiati 


The c 


method of shielding by « 


wer 





disturbance of 
4 


undesirable 


changes in gas temperature. Even m 
shielding, without these dis 


effective 


advantages, can be obtained by pressing 


a small shield of silver, gold, 
num directly on an oxidizec 


or plat 


1 juncrior 


base-metal thermoclements 


This 


report describes the const ( 


tion of such shielded junctions, appara 


tus used in determining their perforn 


ance in streams O exhaust gas, and pre 


liminary results of service tests in ope! 


ing 


perature over 
num-shielded 
be used have been established, and ch 
have been developed for evaluating che 
small radiation corrections which at 
quired for junctions with these shiclds 
over the range of gas and wall tem; 


gas 


The 


which 


turbines ranges of t 


} 


and pl 
junctions 1 


silver 
base-metal 


tures experienced in gas turbines 


The rates of response of various junc 


tions have been determined. 


77 


Junction 


with pressed shiclds respond with all 


the rapidity that is needed for estat 
lishing thermal efficiency, but not cven 
bare junctions of adequate mecha ical 
strength respond with the rapidity w 
is desirable for control purposes. M.-ans 
for increasing the rate of respons: by 
using special junctions in series arc dis- 


G ussed 
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= 
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Including Letters From Readers on Miscellaneous Subjects 


Welded Joints 


To tHE Eprror 


Recently, articles have been published 
the restrictions placed upon 


One author wants a 


lamenting 
welding structures 
ethciency allowanc« 


lOO per cent joint 


without x-ray. examination because 


| welds rested in tension had failed out 


weld. H 


ints with riveted joints, 


side of the compares welded 


pointing out 


that the full calculated efhciency of 
ted joints was permitted The writ 
s experience in the ficld of welded 


iler and pressure-vessel constructior 


finitely does not support the viewpoint 


fostered in these articles 


} 


The factors involved in the construc 


of a riveted joint are so greatly dif 


: nt from those involved in welded 
structures as to make a comparison b« 
n the two of little valuc The ac 

: ae j 

il efficiency of a particular riveted 


nt can be calculated with reasonabk 


wcuracy. It is relatively simple to 


ck the alignment, fit-up, and comple 





of workmanship in a riveted joint 
hat there are practically no unknown 
ws, provided the material conforms 
rmal standards 
poor weld is often deceptive in its 
irance As a matter of fact, a very 
| 


l-appearing weld is often produced 


} 


low-set welding machine. 


sing 4 
h results in a joint having improper 
tracion. Welding is indeed an art, 
the character of a weldment depends 
great degree upon the procedur 

d and the technique of the par 
r welding operator. Even thougha 
ualified procedure is used and ex 
ced operators are employed, far 
erfect welds often result Faulty 
is which reduce the current below 
ue anticipated by the operator in 


‘ the machine are common sources 


heulty. Poor work turned out by 

, elder was traced to the fact that 
id cable was lying in coils which 
up a counter electromotive force 

| hoked the current. Operators are 
reluctant to readjust the setting of 


achine if they are working in an 


ird position or location, even 
th the work varies sufficiently to 
nt such adjustments 
large welding shops, where all 


| 


ts are subjected to periodic tests, 


it is often surprising to note the number 
of veteran operators who fail to produce 
specimens which pass the standard face, 
Recently, a 


number of new men were hired ina pres 


root, and side bend tests 


sure-vessel shop who were all considered 
well-qualified welders, as they had many 
vears of experience in ship construction, 
Out of 
ys ; ‘ . } 
25 such men, who were tested in accord- 


ASME Untired 


pipe-line, and structural work 
ince with the Pressure 
Vessel Code, two were successful 
in their first attempt to qualify. Others 
were able to pass these tests after periods 


only 


of training, but quite a few never mas 
tered the technique 

Recent tests of weldings by a leading 
eastern fabricator discloses another condi 
tion, often overlooked when viewing the 
character of a weldment from the results 
of tension tests. It was demonstrated 
that burt welds, having a static strength 
of 83 per cent of the base material, had a 
only 33 per cent, 
while developing static 


strengths of 72 and 58 per cent resulted in 


fatigue strength of 


those welds 
fatigue strength of 15 and 10 per cent, 
respectively. It was also demonstrated 
that the fatigue strength of right-angle 
double- and single-fillet welds is compara- 
tively low 

The percentage of radiographed welds 
which are found to be unsatisfactory 10 


boiler and pressure-vessel construction is 
In boiler and pres 
whether or 


surprisingly high 
sure-vessel construction, 
not x ray and stress relieving are em 
ployed, the finished structure is subjected 
to hydrostatic and hammer test. In 
structural work, it is often impractical 
to apply a test upon the weldment 

The present boiler and pressure-vessel 
code permits a welded-joint efficiency 
as high as 95 per cent, and allows an ef 
ficiency of 85 per cent for welds which are 


These 


joint-efficiency allowances are most lib- 


not stress-relieved or x-rayed 


eral, and the writer's observations indi- 
cate that these efficiencies can only be 
permitted safely when the welding is 
a competent, 
conscientious inspector. Further liber 
alization of the limited restrictions 
now placed upon welding should not be 
considered until development of the art 


under the surveillance of 


warrants such changes 

The progress of welding during the past 
two decades has been remarkable, and it 
will no doubt continue. However, as 
vet, we have not reached the stage where 
blind confidence can be placed in a welded 
structure 


E. B. Lunp.! 


' Engineer, Engineering Department, The 
Ocean Accident and Guarantee Corporation, 
Ltd., Memphis, Tenn. Mem. ASME 


Aircraft Gas Turbine 


ComMMENT BY H. E. Granrtz 


The authors have performed an out 
standing engineering achievement in the 
design and development of the TG-100A 
Turboprop Many important 
events have transpired in the further 
development of the TG-100 engines since 
this paper® was written 

A total of 104 flights have been com- 
pleted by airplanes powered by TG-100A 
engines. These flights have been made to 
altitudes up to 40,000 ft and over a wide 
range of powers and air speeds. The 
only serious difficulty experienced with 
the TG-100A engines on all of these 


engine 


2 Project Engineer, Aircraft Gas Turbine 
Division, General Electric Company, West 
Lynn, Mass. 

>**An Aircraft Gas Turbine for Prope!ler 
Drive,’” by Alan Howard and C. J. Walker, 
MECHANICAL ENGINEERING, Vol. 69, Oct., 1947, 


pp. 827-835. 
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flights was one failure of an element in 
the control linkage. Considerable in- 
formation was obtained regarding con 
trol requirements of Turboprop engines 
The constant-speed propeller-control sys- 
tem, as used with piston engines, is not 
satisfactory for use with a Turboprop 
engine 

An improved model designated the 
TG-100B engine, has been designed and is 
being manufactured by the Aircraft Gas 
Turbine Division. The results of the 
flight tests, as well as development tests 
were applied to the design of this im- 
proved engine. 

Some of the major problems which still 
require considerable attention are short 
periods between overhauls, short life of 
several critical parts, and the further 
evaluation of the combined control 
characteristics of the propeller and gas 
turbine in combination. 
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It is often difficult to appreciate the 
magnitude of the problems which must 
be solved in developing the first of a 
completely new type of engine. The 
authors deserve a great deal of credit for 
the work they have performed in their 
solution of these problems. 


ComMMENT BY D. F. Warner’ 
The development described in this 


‘Design Engineer, Aircraft Gas Turbine 
Engineering Division, General Electric Com- 
pany, West Lynn, Mass. 





paper was the first propeller-drive ver- 
sion of a gas turbine in this country. A 
limited number of TG-100B Type of 
Turboprop engines to the same acrody- 
namic design as that laid out by the 
authors but incorporating certain me- 
chanical changes and a new control sys- 
These units are 
which to 


tem are yet to be built. 
looked upon with 
investigate the Turboprop controls which 
remain a live problem. 

Due to the fact that ever-increasing 
gains in economy are predicted for the 


as tools 


reciprocating engine highly supercharged 
in various manners, the target in economy 
at which the Turboprop designer must 
now shoot lies in fields away from the 
simpler cycles. The starting problem in 
the simple-cycle Turboprop engine of 
larger capacities especially is not an easy 
one 

It is unwieldy 


when done 


cally, so much so that higher-capacity 


electri 


simple-cycle units must incorporate other 
Starting means, not existing, practically 
today 





REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


Powder Metallurgy 


Powper MerautiurGy Its Puysics anp Pro- 
puctivity. By Paul Schwarzkopf, The 
MacMillan Co., New York, N. Y., 1947 
Cloth, 6'/,; X 7'/2 in., 379 pages, figs., and 
illus., $8. 


RevieweEp By A. J. LANGHAMMER'! 


HIS book is an excellent work. It is 
a fine contribution for technical men 
and, in particular, for metallurgists 
and physicists working in powder metal- 
lurgy. As a textbook it is outstanding 
and well-suited for postgraduate work 
Dr. Schwarzkopt’s style is impressive 
and one soon appreciates that the author 
is well-versed in both the theory and 
practice of general powder metallurgy. 
Presentation is made in a manner totally 
coherent, thoroughly understandable, 
and easy toread. The theory of powder 
metallurgy is covered quite thoroughly 
along with the reserved comments and 


conclusions of the author. Contained 
in the book are many photographs, charts, 
data, bibliographies, and _ references 


The theories of other authors are faith- 
fully recorded, particularly as applied 
to the major items of sintering and com- 
pacting, or briquetting. The author 
definitely credits the results and con- 
clusions of early investigators, the work 
of other authors, and pays handsome 
tribute to colleagues and collaborators. 
Briefly, what may be termed the 
various branches of this subject are all 
covered in considerable detail, and in- 
clude porous and dense products, ferrous 
and nonferrous units; also hard metals, 
refractories, friction parts, and a number 
of specialty items. Whereas there are 


' President, Amplex Division, Chrysler 


Corporation, Detroit, Mich. 


no superfluous words, the work is, never 
complete, 
details 


theless, quite 
with regard to 
items 

Raw materials or metal powders are 
often underrated. Too many engineers 
and inventors treat them loosely with 
resulting ill-favor. Dr. Schwarzkopf 
does a thorough job in describing and 
evaluating the different methods and 


particularly 


on important 


processes of each powder manufacture 
The importance of grain structure and 
the influence of the various characteristics 
such as mesh size, grain shape, hardness, 
malleability, and growth, are fully de- 
scribed. Emphasis is given justly to iron 
powder and copper powder as these two 
powders are used in the largest volume 
in industry today. Individual charac 
teristics and behavior, as well as the 
general characteristics of these two mate- 
rials in powder form, are properly 
stressed 

Normally, powder metallurgy  in- 
volves the operations of mixing, briquet- 
tingor compacting, heat-treating or sin- 
tering, and finish-forming or sizing 
As treated by the author cach operation 
is dealt with brevity. 

Mixing is probably the least important 
of the group, but the author discusses 
this operation in detail, and lists the 
type of equipment employed, along with 
deviations required fordifferent materials. 

Briquetting is a major item, and Dr. 
Schwarzkopf's chapter includes listing 
and discussion concerning the briquetting 
presses, tool or die design, the theory 
and practice involved in making a simple 
briquette, as well as one of more com- 
plex design. The theory of compacting, 


also described and discussed. 
approaches to sizing are discussed, press 
capacities, production per hour, and suc! 
matters as proper die steels are incorpo 
rated 


effects of poor flowing characteristics of 
the powder, variation in briquette det 
sitv, the merit of single and double end 
and the 


compression, general practice s 


are well-covered 

Integral with briquetting is the matt 
of tool design, and this very special art 
is given proper emphasis, and both 
scribed and illustrated. Powders of dif 
metal Th 


behavior, as well as related factors ar 


ferent behave differently 
dwelt upon 

Heat-treatment or sintering, like bri 
queting, is a major operation, and proj 
space has been devoted to informatiy 


s 


data on the equipment and the factor 
Temperature and time a: 
of course, pre-eminent, and their effect 


involved 


4 


f 


are discussed and illustrated by chart 
and data. A vital factor, 
matter of atmosphere, and the aut! 
describes the various types, their merit 


soo. © ft 


] 


¢ 


and demerits for a certain applicati 
and over-all effects on the end products 


Sizing, or re-pressing, is second 
importance only to the two foregoing 
operations. The author describes vari 
ous presses and equipment, dwells uj 
the features of die design, and by d 
and charts illustrates the effect on phy»! 
cal properties. What may be tern 
special sizing to effect greater density 
Differ 


7 


One division in powder metallurzy 


is that of porous products versus units 
that are ‘semisolid. 
ferrous and nonferrous products. 
ciable space is devoted to the discuss: 
of the metals in both divisions concerning 


Another is that o 
Ap} 
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processing and the characteristics of the 
products. Naturally, processing 


the materials 


end 
varices with and also as 


requirements 


regard to the porosity 


The author is excellent indeed in his 


| 


ac 


scription and discussion of the many 
variables and factors involved 

Hard metals are of immeasurable im 
portance to Thev have re 
quirements that differ from those that 
and 


industry 


occur 1n the processing of iron 


copper, for example. Tungsten carbides 


includ¢ 


nave bec nN de V cloped 
The 


and 


and now 


other clements various metals, 


their manufacture treatment, the 
presses, equipment, and processing arc 
fully and Much 
data of both general and specific nature 
are included with illustrations and charts 

Other products treated are magnets, 
points, and 


admirably covered 


contact 
electronic This 
range of metals and nonmetals, as well 


friction material, 


cores covers a wide 


as specific processing. 
capacities, electrical 
and 


Characteristics, 
friction 
similar factors are duly described. In 


properties, characteristics, 
cluded is a treatise on the equipment and 
processes as well as comprehensive data 
showing the results of different alloys 
on different treatments 

Powder metallurgy, in total, may be 
considered in this light. First, as com 
posed of products that cannot be other 


wise achieved, and, second, regarding 
ducts in which they are competing 
th those of cast or solid metals 
Whereas, great over-all progress has been 


the latter group in the more recent 
rsisfastmovingahead. Dr. Schwarz 
f devotes considerable time and data 
the processing and production of 
sin the latter group 
author assays to paint a forward 
of the hidden potentialitics of 
metallurgy, and in this the re 
goes along 
like Dr 
ighout the entire work it is a fine 
of theory and practice, all given 


smooth and pleasant manner that 


Schwarzkopt's book 


for confidence 


Library Services 


| .‘NGINEERING Societies Library 
4 books may be borrowed by mail 
ASME members for a_ small 
lling charge. The Library also 
pares bibliographies, maintains 
h and phostostat services, and can 
ide microfilm copies of any item 
s collection. Address inquiries to 
ph H. Phelps, Director, Engi- 
ring Societies Library, 29 West 39th 
New York 18, N. Y. 


‘ 
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Books Received in Library 


Attoys For Use at Hico Temperature —Re- 


* r ~ 
PORT ON VisiT TO GERMANY AND Austria. By 


W. J. Robinson. Mapleton House, Brooklyn, 
New YorkyN. Y., 1947. Paper, 5'/2 X 81/4 
in., 79 pp., diagrams, charts, tables, $4.50 
This report contains the information gathered 
by a group which studied the conditions to 
which metallic materials were exposed in the 
German gas-turbine and jet-propulsion engines. 
It describes the materials which had been 
developed to meet these conditions. Testing 
methods and machines are also discussed. 


ANALYSIS AND SYNTHESIS OF LINEAR SERVO- 
MECHANISMS. By A. C. Hall. Technology 
Press, Massachusetts Institute of Technology, 
Cambridge, Mass., 1947. Paper, 8'/2 X 11in., 
193 pp., diagrams, charts, tables, $2.50. This 
publication is a formulation of a servomecha- 
nism design procedure based primarily upon 
an analysis of the system response to sinusoidal 
inputs of various frequencies. The methods 
developed are based upon the characteristics 
of the servomechanism transfer function 
Following the discussion of compensating func- 
tions, their physical realization is considered 
using several different types of circuits. Ad- 
vantages and shortcomings of the various 
compensating devices are discussed. 


CentriruGaL aND Axtat Firow Pumps, 
Theory, Design, and Application. By A. J 
Stepancff. John Wiley & Sons, Inc., New 
York, N. Y Chapman & Hall, London, 
England, 1948. Cloth, $°/4 X 91/4 in., 428 
pp., illus., diagrams, charts, tables, $7.50. 
[he theory, design, and application of centrif- 
ugal, mixed-flow, and axial-flow pumps are 
covered from a practical viewpoint, with a 
wealth of descriptive sketches, analytical 
charts, and performance-characteristic dia- 
grams. Included is a new and simple treat- 
ment of the impeller which applies equally 
well to centrifugal and axial-flow pumps. 
Numerous examples of modern pump designs 
and installations are given 


Corrosion Hanpspoox. Edited by H. H 
Uhlig and sponsored by The Electrochemical 
Society, Inc., New York, N.Y. John Wiley & 
Sons, Inc., New York, N. Y.; Chapman & 
Hall, London, England, 1948. Cloth, 6 X 
9'/, in., illus., diagrams, charts, 
tables, $12. This reference work provides a 
condensed summary of information covering 
all phases of corrosion, including within its 
scope a cross section of scientific data and indus- 
trial experience. The major emphasis is cn 
corrosion prevention and the behavior of metals 
and alloys in various environments at both 
ordinary and extreme temperatures. Quanti- 
tative rather than qualitative data are con- 
sidered. Current corrosion theory is covered 
as well as corrosion testing. More than one 
hundred authorities in the field contributed 
and a wealth of footnote references lead to 
further treatments of the subject matter. 


GASTURBINENKRAFTWERKE. By L. Musil. 
Springer-Verlag, Vienna, Austria, 1947. Paper 
5'/, X 8in., 108 pp., diagrams, charts, tables, 
12 Schw. fr. After a brief discussion of the 
restricted developmental possibilities of steam 
power, this see: orn describes the various 
types of gas-turbine systems, covers the use of 
solid fuels for gas generation for the gas-tur- 
bine plant, an Soilenees what can be done in 
the matter of by-products such as tar and sul- 
phur. The prospect of the use of gas-turbine 


1188 pp., 


plane for electrical utilities is kept in mind 


throughout. 


Jacos INTEGRAPH INSTRUCTIONS AND TYPICAL 
Prosiems, by B. C. Jacob, 205 N. Mountain St., 
Bay City, Mich. Photo-offset by Polygraphic 
Company of America, New York, N. Y., 1947. 
Paper, 6 X 8!/4 in., 126 pp., diagrams, charts, 
tables. Apply to author. The Jacob Inte- 
graph, in one form is a small transparent tri- 
angle having ruled lines and small perforated 
holes so placed as to make it possible to per- 
form graphically a variety of calculus problems 
in addition to arithmetical and analytical 
computations, Its most important use is to 
integrate and differentiate graphically curves 
of any shape. The Jacob Integraph provides a 
method by which engineers can use graphical 
calculus with caautae more integrations or 
differentiations. It may be used with an 
ordinary T-square or triangle or in another 
form as an attachment on a universal drafting 
machine. The accompanying instruction book 
gives a detailed explanation: first, of the 
simple fundamental operations; and then, of 
more complex problems in mechanics and 
engineering, indadine a variety of practical 
applications such as determining bending 
moments and deflections in beams and shafts, 
impact or collision values, forces and accelera- 
tions, volumes of tanks, etc. 


¢\ Jet Proputstion Procress, the Development 


of Aircraft Gas Turbines. By L. E. Neville and 
N. F. Silsbee. McGraw-Hill Book Co., Inc., 
New York, N. Y., and London, England, 1948. 
Cloth, 6 X 9!/4 in., 232 pp., illus., diagrams, 
charts, tables, $3.50. Presenting the funda- 
mentals of the gas turbine as applied to air- 
craft, this book outlines the development of 
such units in Germany, Great Britain, and the 
United States. The problems of heat-resist- 
ant alloy, special fuels for jet propulsion, and 
maintenance of jet engines are indicated briefly, 
as well as future developments and possible 
uses. Although a considerable amount of 
technical material has been included, elaborate 
calculations, engineering formulas, and highly 
technical discussions have been avoided. In- 
cluded are a chronology of aircraft gas-turbine 
developments, a glossary of technical terms 
and abbreviations, and a comprehensive 
bibliography covering the period 1941 to 
March, 1947. 


MecuanicaL Feepers. (Printing Theory 
and Practice No. 8.) By V. S. Ganderton. 
Sir Isaac Pitman & Sons, Ltd., London, Eng- 
land, 1946. Cloth, 5 X 7!/2 in., 207 pp., 
illus., diagiams, 4s6d. One of a series of 
books covering the entire printing industry, 
this small volume describes the construction 
and operation of the following types of auto- 
matic feeders: front-separation feeders, back- 
separation and friction feeders, stream feeders. 


x Mopern Timser Desicn. By H. J. Hansen. 
Second edition. John Wiley & Sons, Inc., 
New York, N. Y.; Chapman & Hall, London, 
England, 1948. Cloth, 58/4 X 91/4 in., 312 
pp., illus., diagrams, charts, tables, $4.50. 
the properties of various species of wood, the 
factors affecting their structure, their assigned 
working stresses, and modern timber-design 
methods are covered with examples and for- 
mulas for use in design. Two new chapters 
appear in this revised edition, presenting the 
factors affecting the strength of wood, and a 
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fuller explanation of wood-testing methods 


Material on the design of all types of joints, 
of glued laminated members, and of plywood is 


featured. 


By A. Pirard. 
Paper, 6 X 9! 


La PHorog.asTIcITEB. 
Editeur, Paris, France, 1947. 


in., 419 pp., illus., diagrams, charts, tables, 
Following an extended discussion of 
the theory of elasticity, this text takes up the 
the 


1550 fr. 


subject of photoelasticity from both 


theoretical and practical points of view 
} 


Birefringence and polarization are discussed, 
photoelastic 
examination are described in detail, and prac- 
tical applications are demonstrated with ex- 


materials and equipment for 


amples of photoelastic studies. 


\ Puoroexasticity, Vol.2. By M.M. Frochrt 


John Wiley & Sons, Inc., New York, N. Y.; 


Chapman & Hall, London, England, 1948 
Cloth, 6 X 9!/4 in., 505 pp., 
charts, tables, $10. This treatise on advancec 
principles and methods includes the following 


Essential elements of the theory of elasticity; 
a critical examination of the influence of the 
physical constants on the state of stress in two 
dimensions; a broad survey of the methods for 
the determination of the sums of the principal 
stresses with special emphasis on the numerical 
It also pre- 
sents the theory and technique of three-dimen- 
sional photoelasticity with applications to 


solution of Laplace's Equations. 


stress concentrations 


ProBLeMs ON APPLIED THERMODYNAMICS 
By V. M. Faires, A. V. Brewer, and C. M 
Simmang. Revised edition. The Macmillan 
Company, New York, N. Y., 1948. Paper, 
6 X 9'/,in., 151 PP , diagrams, charts, tables, 
$1.70. These problems are designed especi- 
ally for use with the authors’ “‘Applied Ther- 
modynamics,’’ but may be combined with any 
text which uses the same terminology and 
emphasizes the general energy equation 
Steam tables and other useful data are provided 
in an appendix. To suit the needs of individ- 
ual instructors answers are given tor only 
part of the more than 1400 problems included. 


' SPI Hanpsoox. Society of the Plastics 
Industry, Inc., New York, N. Y., 1947. Fabri- 
koid, 6 X 9'/, in., 451 pp., illus., diagrams, 
charts, tables, $7.50 to nonmembers, $4.50 t> 
members. The results of six years of planning 
and four years of effort by 300 technicians in the 
plastics industry, this handbook covers the 
subjects of primary importance to good engi- 
neering of plastics. A classification of plastics 
molding materials is given. Molding proc- 
esses, design of molded articles, cementing 
and assembling, testing, mold design, machin- 
ing, and finishing are covered. Included also 
are standards for the design of inserts, for toler- 
ances on molded plastic parts, and for lami- 
nated products. 


StrenctH or Mareriats. By J. Marin. 
The Macmillan Company, New York, N. Y., 
1948. Cloth, 6 X 9!/2 in., 464 pp., diagrams, 
charts, tables, $4.75. Written as a text fora 
beginning college course, this book co-ordinates 
mechanical properties under various types of 
static stress, analysis of stresses, and design of 
simple machine and structural members. It is 
arranged in four parts: Part 1 deals with simple 
stresses; Part 2 with combined stresses; and 
Part 3 with statically indeterminate stresses 
Special topics are considered in Part 4, and an 
appendix treats centroids and moments of 
inertia of plane areas. Tables of physical 
properties and design stresses for common 
engineering materials are included. 


Symposium ON LarGe-ScaLe Diaitrat Cat- 


Dunod, 


illus., diagrams, 
i 


cULATING Macuinery, Proceedings, jointly 
sponsored by the Navy Department, Bureau of 
Ordnance and Harvard University at the Com- 
putation Laboratory, January 7 to 10, 1947. 
Harvard University Press, Cambridge, Mass., 
1948. Cloth, 79/4 X 10%/4 in., 302 pp., illus., 
diagrams, charts, tables, $10. More than 
thirty papers, presented by specialists, are in- 
cluded in this symposium on the design, con- 
struction, operation, and application of this 
rapidly developing, recent type of mathemat- 
ical tool. The papers are grouped by the 
separate session subjects: existing calculating 
machines; logic of large-scale calculating 
machinery; storage devices; numerical meth- 
ods and suggested problems; sequencing, 
coding, and problem preparation; input and 
output devices; conclusions and discus- 


$10n. 

\ Tastes Or Properties or Gases With Dis- 
sociation Theory and Its Applications. By 
E. W. Geyer and E. A. Bruges. Longmans, 
Green and Co., London, England, New York, 
N. Y., and Toronto, Canada, 1948. Cloth, 
6 X 9'/4 in., 102 pp., charts, tables, $3. This 
book contains tables on the thermal properties 
of oxygen, nitrogen, hydrogen, water vapor, 
carbon monoxide and dioxide, ethylene, octane, 
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5400 F abs. for the most part, with a few going 
higher. Linear interpolation for intermediate 
temperatures is possible. The derivation of 
the tables, a modern approach to the theory of 
dissociation, and directions for the use of the 
tables are included. 


Zurich, Switzerland, Eidgendssische Tech 
nische Hochschule, Institut fiir Flugzeugstatik 
und Flugzeugbau, Mitteilung Nr. 1, Torsions 
STEIFIGKEIT IM FLUGZEUGBAU VERWENDETE! 
Systeme, by I. Nural. Verlag A. G. Gebr 
Leemann & Co., Zurich, Switzerland, 1946 


Paper, 6'/2 X 9'/2 in., 93 pp., illus., diagram 
charts, tables. This isa study cf a wing mod 
which is constructed of two box beams o 


either side of an open central space where th 


fuselage would normally be. The first part 
deals with the determination of the funda 
mental relationships, in the wing model, bs 
tween the bending resistance of the spar in th 
‘open”’ central part of the wing and the resi 

tances to torsion and curvature of the “bi 

beams’ at bothends. This is done in order t 

obtain the total torsional resistance under 
symmetrical and continuous torsional load 
The latter case is investigated with and with 
out the influence of the fuselage. In the 
second part, practical examples are investigated 





and benzene. The tables run from 400 to mathematically and experimentally 
4 
ASME BOILER CODE 
. i YR 
Interpretations Casi No. 1068 
é ; Special Ruling 
HE Boiler Code Committee meets 
monthly for the purpose of consider- Inquiry: Is it permissible to use plates 
ing communications relative to the of open-hearth process steel which mect 


Boiler Code. Anyone desiring informa- 
tion on the application of the Code may 
communicate with the Committee Secre- 
tary, ASME, 29 West 39th St., New 
York 18, N. Y. 

The procedure of the Committee in 
handling the Cases is as follows: All 
inquiries must be in written form before 
they are accepted for consideration 
Copies are then sent by the Secretary of 
the Committee to all members of the 
Committee. The interpretation, in the 
form of a reply, is then prepared by the 
Committee and is passed upon at a 
regular meeting. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval 
after which it is issued to the inquirer 
and published in MecHanicaL ENGINEER- 
ING. 

Following is a record of the interpreta- 
tion of this Committee formulated at the 
meeting of April 2, 1948, and approved 
by the Council on May 3, 1948 


Case No. 732 
“Annulled ) 


Case No. 940 
Annulled 


ASTM Specifications A 46 Steel for 
Bridges and Buildings, A 113-46 for 
Structural Steel for Locomotives and 
Cars, and A 283-46T for Carbon St 

Quality, in the 


Plates of Structural 


construction of pressure vessels? 

Reply: 
mittee that these materials, except as 
noted below, limited to 
unstayed flat plates used as covers, tube 
sheets, blind flanges and on which no 


It is the opinion of the Con 


are use [0 


strength welding is to be applied and 
for within the temperature limits 
and at the stresses given below 


use 


20 to 650 I 


A 7—Plates Only 11,000 
A 133 Plates Only 9,6 
A 283 Grade A 9,000 
A 283 Grade B 10,000 
A 283 Grade ¢ 1,00( 
A 283 Grade D 11,00 


A factor of 1.25 may be applied to 
these stresses under Pars. U-200 ind 
U-201. 

These materials may also be used tor 
Par. U-70 vessels having a shell thickicss 
of '/; in. or less, at the reduced stresses 
provided in that paragraph. 
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ASME NEWS 





And Notes on Other Engineering Societies 


CoMPILED AND Epitep sy A. F. BocHENEK 


Varied Technical and Social Program Char- 
acterized ASME 1948 Semi-Annual Meeting 
Held in Milwaukee, Wis., May 30-June 5 


technical featuring 


\ VARIED 
symposiums on 


design 


program 
steam 


con- 


anti-icing, 


tamination, and standardization of 


f available 


es, deterioration in quality 
al, and a review of early work in pulver- 
ed-coal burning attracted more than 1500 


1948 Semi 
society of 
held at the Hotel 
May 30-June 5, 


gineers and industrialists to the 
Annual Meeting of The 
Mechanical Engineers 
Schroeder, Milwaukee, Wis., 


1458 


Adding to the pleasure of the meeting wa 


American 


¢ festive spirit of the centennial celebrations 


f the State of Wisconsin, and a social program 


isting of a stag smoker, a Dutch-treat 
ght-club tour, and a rathskeller party 
These informal events, coupled with the more 


nal luncheons and dinners, afforded plenty 


time for stimulating contacts among old 
1 new friends 

ndustrial exposition, consisting of 40 
bit areas, gave delegates a convenient 
I's-eve view of industrial Wisconsin, while 
ell-planned program of inspection trips 


1 diversity and an opportunity to see at 


hand some of the nation’s largesc indus 
plants operating at full capacity 
ile members were otherwise engaged in 
ty affairs, their wives were enjoying the 
ral life and treasures of Milwaukee 
ASME officers, Regional 


work 


Sunday, May 30, 


rates, and commiutteemen were at 





conducting the essential business of the Society 
While the Regional Delegates Conference was 
considering the suggestions of the Sections in 
one room, the Executive Committee was meet- 
The Council met in the after- 
the 


ing in another 


noon the week, against 


Throughout 
background of technical discussions and social 
events, program-making agencies and adminis- 
trative committees evaluated the work of the 
Society and plotted the course of future activi- 


ties 
29 Technical Sessions 


technical consisting of 29 


The 


sessions sponsored by 20 professional divisions 


program, 


and committees, covered a variety of subjects 
in the field of machine design, gas-turbine and 
steam power, Management, applied mechanics, 
hydraulics, and others. Since all papers for 
which manuscripts have been received will be 
published in full or in digest form in several 
issues of MecHanicaL ENGINEERING, no 
attempt has been made to present a compre- 
account of the many interesting ses- 


For convenience of members who wish 


hensive 
sions 
to purchase preprints, a list of papers currently 
available at headquarters is given on page 646 
Some of the program high lights fellow 

\ feature of the Machine Design Division 
program which consisted of five sessions was a 
symposium on the design and standardization 


of splines. This consisted of four papers on 





GREET ASME AT SEMI- 


IN MILWAUKEE, 


ELECTRIC LIGHTS 


ANNUAL MEETING wIs 
the subject by representatives of the machine- 
tool industry. Other papers sponsored by the 
division gave a description of a new freight-car 
coupler (48—SA-4); a discussion of savings 
possible by modern projection-welding tech- 
niques (48—SA-17 a new approach to the 
design of dynamically loaded compression and 
extension springs (48—SA-23); and cheaper 
methods of manufacturing by designing for 
induction heating (48—SA-32 

Contributions in the field of the gas turbine 
included a study of economies possible by 
operating a gas turbine in combination with a 


waste-heat boiler. This paper was published 


THE ASME 1948 sEMI-ANNUAL BANQUET, HELD AT THE SCHROEDER HOTEL, MILWAUKEE, WIS., JUNE 2, 1948 


Members and guests heard William A. Lydgate, editor of the Gallup Poll, discuss what the American people think about Russia and how 
they evaluate the current domestic political situation. 
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July News High Lights 


ECHANICAL engineers were told 

at the ASME Semi-Annual Meet- 
ing in Milwaukee, Wis., that they had 
much to contribute to the development 
of atomic-energy research. The labora- 
tories are looking to them for remote- 
control devices upon which advance- 
ments in this new field depend 643 

The principles of good management 
are not being generally applied in indus- 
try because of union antipathy for 
incentive methods, according to C. C 
James, who addressed the Management 
Luncheon in Milwaukee. Only an 
increase in production can forestall a 
serious depression. This, he said, was 
a job for the engineer rather than the 
politician or the economist (644). 

Development of new sources of me- 
chanical power in the face of tremen- 
dous power demand and shrinking sup- 
plies of petroleum and natural gas was 
the challenge facing the engineer, Julius 
A. Krug told the Semi-Annual Meeting 
delegates. A nationa] Energy Policy 
was needed to plan use of electric-power 
resources (644). 

Do not overlook vacation possibili- 
ties of the ASME Fall Meeting Tour 
which will take in many of the western 
national parks on the way to and from 
the ASME Fall Meeting to be held in 
Portland, Ore., Sept. 7-9, 1948 (649 

The new premier of China is an hon- 
orary member of the Society (647). 

The 1948 Mechanical Engineering 
Conference sponsored annually by the 
ASME Pittsburgh Section was devoted 
to advances in the metalworking indus- 
tries and management problems in- 
volved (650). 

The ASME is sole sponsor of a new 
standard on industrial power trucks 
The Committee chosen to draft the 
standard held its organizational meet- 
ing in May, 1948 (650) 

Comments from engineers in industry 
are being sought by the ASME Boiler 
Feedwater Committee on its revised 
rules recommended for chemical condi- 
tioning of boiler feedwater. The re- 
vised rules were published on pages 
557-560 of the June issue of MecHani- 
cAL ENGINEERING (648). 


in the June issue of MecHanicaL ENGINEERING. 
Other papers discussed construction of a gas 
turbine for a locomotive power plant and the 
comparison between Anglo-American and 
Swiss methods of computation and design of 
axial compressors. 

In the field of steam power a symposium on 
steam contamination sponsored by the Power 
Division stimulated much discussion. Four 
representatives of public utilities made the 
following contributions: (1) A method of 
deposit removal by washing high-pressure-tur- 
bine blades with saturated steam and low-pres- 
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POWER(III_) SESSION ON THURSDAY MORNING ON STEAM TURBINE DESIGN AND REGULATION 


Twenty-nine technical sessions, sponsored by 20 professional divisions and committees at 
featuring five symposiums, provided rich fare for the delegates 


sure blades with caustic-soda solution (48 
SA-24); @ 
operating experience of preventing scale de- 
posits by using evaporated makeup (48—SA- 
25); (3) a method of reducing deposits by 
internal treatment with magnesium chloride 
in absence of phosphate (48—-SA-26); and (4 
an account of high-pressure-turbine deposit 


a method based on 22 years of 


experience including suggestions tor improve- 
ment in the caustic-soda washing technique 

Among the topics discussed in the field of 
Management were human relations in industry; 
a study of management policies of successful 
corporations; a review of ten months of experi- 
ence with the Tafrt-Hartley Act; the signifi 
cance of break points; and the technique of 
establishing production standards without use 
ofa stop watch. In another paper the division 
was told that Europe is looking to America for 
technological assistance. 

\ highly successful session on anti-icing was 
sponsored jointly by the Aviation and Heat 
Transfer Divisions. Eight papers were pre- 
sented on the subject by engineers representing 
aeronautical laboratories and airline operators 
in addition to four discussers 

A fuels symposium on the effect of trends in 
coal quality and availability on boiler design 
was held Friday morning. Also sponsored by 
the Fuels Division were three papers covering 
the early work in pulverized coal and high- 
pressure steam generation carried on at Mil- 
wauker, Wis. 

Digests of nine of the Semi-Annual Meeting 
papers will be found in the ASME Technical 
Digests of this issue. Three others were pub- 
lished in the June issue. 


Two Films Shown 


Recognition by the engineering profession 
of the need for action in the defense of private 
enterprise and personal freedom was indicated 
by one of the first sessions of the meeting. 
More than 100 members and guests attended a 
program at which two educational-type films 
were shown, both using the same technique, 
but each conveying contradictory messages. 
The first, ‘Deadline for Action’’ was prepared 
at the CIO United Electrical Workers and 
conveyed by misinterpretation of fact and half- 
truths, the idea that the United States was con- 


trolled by eight financial interests, class 
vaguely as “big business."’ The film ga 
force to the warning expressed by Dav 
Larkin, Fellow ASME, when he said, prior 
the showing of the film, “‘it behooves tt 
engineer to take an active interest in gover 
mental affairs,"’ if he cherishes individual 
freedom and believes that private initiative 
possible only under a truly democratic gover 
ment. The ClO message, prepared at great 
expense, urged “‘the people’’ to take over 
country via the ballot box in November 

The second film, 
using the same facts and technique, told t! 
other half of the story. It pointed out t 
while there is much to be improved in Amer 


Crossroads for America 


improvement can best come through tree 
enterprise and personal freedom. The fil! 
produced by the Research Institute of America 
showed that “‘big business’’ was in effect “the 
people’’ because one half of the money beh: 
American enterprise was supplied by 20 mill: 
investors 

Earlier in the program William H. Lark 
Mem. ASME, and president of the New York 
State Society of Professional Engineers, dis- 
cussed the economics and history of profes 
sional licensure. A professional engineering 
license has economic value, he said, because 
industry was beginning to require such a 
license as a prerequisite for promotion beyond 


a certain level. 
Mechanical-Engineering Achievement 
Official welcome of the City of Milwaukee 

and the ASME Milwaukee Section was ex- 

tended to 200 members and guests who attended 

the Nuclear Energy Luncheon, Tuesday, June 1, 

which was the first social event of the meeting 
Theodore Wetzel, general chairman of che 

meeting, introduced the chairmen of the \ art- 
ous local committees. George A. Parkinson, 
director of the extension division of the | nl- 
versity of Wisconsin, was toastmaster 
introduced in turn eminent Milwaukee «1g! 
neers serving on the Technical Honorary ‘ 
mittee, E. G. Bailey, president ASME 

McEwan, vice-president, ASME Region ‘ 

the Hon. Frank Zeidler, Mayor of Milwa: kee, 

and others at the speakers’ table. 
‘*Mechanical-engineering achievement 
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the key to Milwaukee's fame, according to 
Mavor Zeidler 
the city’s early success, but it was not until 


A good harbor contributed to 


Milwaukee cultivated ‘‘heavy industry and 
mported skilled mechanics from Europe’’ 
that the city surpassed its neighbors in pros- 
perity. Today, Mayor Zeidler said, with $C 
per cent of its people engaged in manufacturing, 
Milwaukee's fame is due principally to the 
skill of its mechanical engineers.’ 

President Bailey complimented Milwaukee 
for its “good judgment in keeping its industry 


diversified 


and for providing the friendly 
vironment which has made it possible for all 
the industries represented by the 21 profes 
nal divisions of the ASME to prosper under 
ts jurisdiction. President Bailey called arren 
to Milwaukee as the 


as applied to the central statior 


home of pulverized 


Remote-Control Engineering 


| wing the welcome ceremoni Q). ( 

Simpson of the Argonne National Laboratory, 

( igo, Ill poke ot Some Engineering 

Problen ~ Peacetime Atomic Energy Re 

Mechanical engineers have much to 

bure, he said, to the ution of unprece 

{ mechanical problems currently ham 
atomic research 

fecause of the deadly effect f radiation, 


make necessary heavy shielding of 





y all research apparatus, remote 
neering, Dr. Simpson said ‘‘may be t 
nportant single field in the future 
pment of atomic energy He empha 
that ‘there is hardly any research today 
g nuclear science which doe not 
mote-control operati t ome 
if { chart furure levelopments pr ibably 
lude an automato with appara 
ry ON Operations in an airtight seruc 


ivily shielded against the deadly radia 


Simpson showed ral slides, recently 
fied, which illustrated ingenious re 
| mechanisms used if aromic 
earch These included a small over 


hand manipulator with which “hot 








E. A. UEHLING, 99-YEAR-OLD MEMBER, RECALLS EARLY DAYS OF THE SOCIETY 


Left to right: Mr. Uehling, Theodore Wetzel, O. ¢ 
Mr. Uehling invented the first pig-iron casting machine, one of the 


and George A. Parkinson 


early pyrometers, and is well known as a manufacturer of a CO, recorder 


Simpson, E. G. Bailey, president ASME, 


He was honored at 


the meeting by the award of a certificate noting his 65-year membership in the Society. 


pecimens and delicate laboratory apparatus 
suld be handled from a position protected by 
a heavy radiation shield Another tool was 
an over-the-wall periscope equipped with a 
wer with a rotation of 360 degrees which 
nabled the research worker to view apparatus 
from a protected position 
While these devices were useful they were 
1° adequate for the job ahead, he said The 
speed with which nuclear research advances in 
the future will depend largely on the speed in 
the development of remote-control engineer- 
ing. More engineering talent with atomic re- 
search know-how is needed, he warned, if 


this country is to maintain its leadership. 





ENERGY GENERAL LUNCHEON AT 


THE ASME SEMI-ANNUAL MEETING, JUNE i® 


MILWAUKEE, WIS 


ontrol engineering was the field of atomic research in which mechanical engineers 


ke significant contributions, Dr. O. ( 


Simpson of the Argonne National Laboratory, 


told the guests. 
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Other mechanical problems discussed were 
Design and construction of a more versatile 
cyclotron; better design of shielding materials 
for construction of temporary shielding walls; 
cheaper and more versatile apparatus for iso- 
topic separation; air conditioning and ventila- 
tion of research laboratories; and disposal] of 
atomic Wastes 

Three Awards Presented 

The banquet held on Wednesday, June 2, 
was attended by more than 500 engineers and 
guests representing the mechanical-engineer- 
ing industries of Milwaukee, and was the social 
high light of the Meeting 

Joseph B. Armitage, director at large, 
ASME, opened the after-dinner program by 
introducing 24 honored guests at the speakers’ 
table. Francis J. Trecker, Jun. ASME, presi- 
dent, Kearney and Trecker Corporation, 
Milwaukee, Wis., was toastmaster. 

President Bailey, after expressing the ap- 
preciation of the ASME for the warm welcome 
and hospitality of the Milwaukee Section and 
the City of Milwaukee, presented a certificate 
of appreciation to Dr. Frank Martinuzzi for 
his services as 1948 ASME lecturer. Dr. 
Martinuzzi, who is director of research, co- 
ordination on gas turbines, National Research 
Council of Rome, Italy, has been making a 
comparative study of American and continen- 
tal gas-turbine design practices and has lec- 
tured on the subject before many ASME sec- 
tions. Mr. Bailey then presented a fifty-year 
membership pin to Frederick W. Walker, vice- 
president, Northwestern Mutual Life Insur- 
ance Company, Milwaukee, Wis. 

The next award was announced as one of the 
rarest in ASME. It was a certificate of 65 
years membership in the Society to E. A. Uehl- 
ing, retired inventor and engineer of Milwau- 
kee, who joined the Society in 1883 and who 
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would, in another year, become a centenarian. 
While not at the banquet, Mr. Uehling art- 
tended the Management Luncheon. 

President Bailey recalled, as a young man, 
his admiration for Mr. Uehling who, at the 
turn of the century, already had earned a 
national reputation as the inventor of the first 
pig-iron casting machine, the first recording 
pyrometer in the United States, and as the 
manufacturer of one of the early CO» recorders 


1948-1949 Nominations 


Before introducing the main speaker, Mr 
Trecker called on the secretary to announce 
nominations of the 1948-1949 officers of the 
Society. They are: President, James M. Todd, 
consulting engineer, New Orleans, La.; vice- 
president Region II (renomination), A. R 
Mumford, development engineer, Combustion 
Engineering Company, New York, N. Y.; 
vice-president Region IV, A. Roberts, Jr., 
chief engineer, Lynchburg Foundry Company, 
Lynchburg, Va.; vice-president Region VI, 
Forrest Nagler, chief mechanical engineer, 
Allis-Chalmers Manufacturing Company, Mil- 
waukee, Wis.; vice-president Region VIII, 
Carl J. Eckhardt, Jr., professor of mechanical 
engineering, The University of Texas, Austin, 
Texas; directors at large, four years, J. A. 
Keeth, manager power production, Kansas 
City Power and Light Company, Kansas City, 
Mo., and Ralph A. Sherman, supervisor, fuels 
division, Battelle Memorial Institute, Colum- 
bus, Ohio. 

Photographs and biographical sketches of 
nominees will be published in the August issue 
of MecHANIcaL ENGINEERING. 


American Public Opinion 


What American people were thinking on 
domestic and international political questions 
and how they felt on many less vital but im- 
portant human matters, reviewed by 
William A. Lydgate, editor of the Gallup Poll 
who spoke on “What America Thinks Today.”’ 
Mr. Lydgate said that the accuracy of polls 
was not based on size but on the homogeneity 
or accuracy of the representative sample. The 
Gallup Poll sampling ranges, he said, from 3 to 
60 thousand carefully selected with respect to 
age, sex, size of community, and other factors 
which influence opinion. A sampling of 
national opinion could be made in four days 
and the results were regularly disseminated to 
130 daily newspapers which underwrite the 
Poll, Mr. Lydgate said 

Referring to American opinion on Russia, he 
said the Americans were overwhelmingly for a 
tough policy because they believed that Russia 
was: (1) Trying to dominate the world; (2) 
trying to exterminate Christianity; (3) act- 
ing in an unfriendly manner in not permitting 
American travel in Russia; (4) seizing satellite 
countries by illegal means; and (5) wrecking 
the United Nations by not co-operating. 

Commenting on the pending political cam- 
paigns, Mr. Lydgate said that at the moment a 
Republican victory seemed likely, but that the 
choice of a wrong nominee or a sense of easy 
victory on the part of the Republican party 
could spell defeat. While the Republicans 
have a great friend in Henry Wallace, the party 
must defeat not only Harry S. Truman, but a 
man of tremendous prestige who would not 


was 
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A'T THE UNIVERSITY OF WISCONSIN DINNER, FRIDAY, JUNE 4, 1948 
Ernest Hartford, Mrs. Julius A. Krug, Theodore Wetzel, Mrs. E. G 


Background, left to right 
Bailey. Foreground 


Mrs. Parkinson and George A 


Parkinson As main speaker, Secreta 


Julius A. Krug called attention to the dwindling supplies of petroleum and natural gas 


called on engineers to face the problem of new sources of mechanical power 


A national energ 


policy was needed to plan effective use of available power sources, he said 


That 


Many voters, he 


even appear on the ballot. man was 
General George Marshall 
said, might be reluctant to vote the Republican 
ticket, should it develop that such a vote 
would be against Marshall 

After the banquet, many members enjoyed a 
“Dutch treat’’ tour of some of the night clubs 


of the city. 
Job for the Engineering Profession 


If the engineering profession can induce 
labor and management to apply the principles 
of scientific management first stated more than 
40 years ago by one of its own members, 
Frederick W. Taylor, it may be able to forestall 
economic depression and bring to its senses a 
world currently ‘‘living in a fool's paradise. 

This was the message of C. C. James, manage- 
ment counselor, New York, N. Y., who was 
the main speaker at the Management General 
Luncheon on Wednesday, June 2. His subject 
was “The Role of Scientific Management in 
World Recovery.’ 

Referring to the destruction abroad, Mr. 


James said that America too has lost wealth, 


although most people, deluded by the abun- 
dance of money, did not recognize that fact. 
The recovery of real wealth, which was de- 
stroyed by the war or never created because of 
misdirected effort, could be achieved only by 
“intelligently directed hard work."’ Quoting 
Adam Smith, he said “‘good judgment, in 
addition to capital and labor, must be employed 
in the creation of wealth.”’ 

Defining good management as good judg- 
ment, Mr. James distinguished between the 
tools of management, for example, methods 
studies, job evaluation, and costs standards, 
and the act of managing, which is the applica- 
tion of these tools. 


Taylor’s Principles 


Although Taylor's principles of 
management have been known for a long time, 
they were not effectively contributing to the 
recovery of the world because of restrictions on 
production imposed by labor unions. 

Mr. James outlined Taylor's principles as 


good 


‘1) Codification by management of traditiona 
knowledge of the best way of accomplishing 
tasks; (2) scientific selection and progre 
development of workers, that is, fitting 
man to the job; (3) helping the worker 
learn the best way to do their work; and (4 
servicing the worker by planning his work 
providing tools and equipment, moving 
terials to him, and providing for his phy 
comfort on the job 
Labor's antipathy for 
introduced by industry to break down restr 


incentive meti 


tive practices was based on fear expressed 
the well-known union slogan, ‘Sweat Today 


and Starve Tomorrow Memories of 
1930's, 
cause pipe lines were full and coulds 

because the purchasing power of the marke 


was lowered by loss of income of the worker 


when the workers were laid 


were still vivid, Mr. James said 

What was needed was a new spirit in the 
labor-management relationship which recog 
nized the value of free enterprise and fair play 
on one hand, and the importance of job security 
and class consciousness on the other. Recent 
contracts have given evidence of the emergence 
of this new spirit 

But if another economic disaster were to be 
prevented, the principles of scientific manage 
ment must be breught into play. Initiative 
this field is beyond the talents of politicians of 


economists. Pe-haps this was a task for the 
engineer, Mr. James concluded. 
Nationa! Energy Problems 

Julius A. Krug, Secretary of the Interior, was 
the main speaker at the University of W:sconsit 
dinner held Friday, June 4. Speaking 08 
‘National Energy Problems,"’ Secretar) Krug 
warned that the nation faces a critical s:cuation 
with respect to such energy sources as petro 


leum and natural gas. There is an eminent 


danger of electric-power shortage toay, 
said, because the power industry does 10 


he 


have a proper safety factor with regard to & 
serve capacity. What is needed is a natiora 
energy policy to plan the use and deve! opment 
art 
snoul 


of mechanical power. The governme: 
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finance private industry to increase capacity, 
and in those fields where private industry is not 
ready to go ahead the Government should do 
so on its own An adequate supply of electric 
power Is the responsibility of both private and 
public finance In the search for new and 
better resources of power, the engineer finds 
his best challenge, he concluded 

Secretary Krug’s talk was preceded by a con 
cert by the Pro Arte Quartette of the Univer 
sity of Wisconsin and the presentation of 
honors to Wisconsin engineers Alex 
D. Bailey, Fellow ASME and past-president 


ASME, was toastmaster 
Fun in Milwaukee 


There was more at the Semi-Annual Meeting 
than serious sessions, committee mectings, and 
formal luncheons. On Tuesday evening 225 
delegates joined in a stag smoker to enjoy a 
buffer dinner, a six-act show, a ten-piece 
wcehestra, some free beer, and the kind of sing 
s that comes from deep down. The same 
kind of good fellowship was evident at the 
rathskeller party on Thursday evening As 
guests of the Pabst Brewing Company, the 
egates gave the bortling division of the 
pany a circumspective glance, judged the 
yperations good, and hastened back to where 

and singing and good food were creating 


ession long to be cherished 


Inspection Trips Popular 
plant-inspection program had many a 
delegate tossing a coin to make the choice be- 
tw a technical session about to be called to 
ler and the call reverberating down the 
Jors announcing that the bus was loading 
f c of the ten inspection trips planned dur 
week. Large parties took advantage 
pportunity to observe operations and 
pect facilities of the following Milwaukee 
i Kearney and Trecker Corporation, 
N erg Manufacturing Company, The Falk 
A. O. Smith Corporation, Allis- 


Cor ation, 





MEMBERS INSPECTING GEARS AND SPLINES 

AT ALLIS-CHALMERS MANUFACTURING COM- 

PANY DURING ONE OF THE PLANT-INSPEC- 
TION TOURS 


Chalmers Manufacturing Company, Pabst 
Brewing Company, Milwaukee Municipal 
Sewage Disposal Plant, Milwaukee Road 


Shops. Trips were also made to the Port 
Washington Power Plant and to the USCG 
Mackinaw and the NR PC808 
Engineering Exposition 

In the heart of the headquarters hotel 
meeting area two large rooms were devoted to 
the Industrial Wisconsin's engineering exposi- 
tion, where some of the notable engineering 
products of Wisconsin were on display. The 
exposition, sponsored by the ASME Milwau- 
kee Section, added a new note to an ASME 
national meeting. Between events on the 
program, the exposition served as a center of 
interest where delegates could profitably spend 
a few leisurely moments enjoying the displays 


of pre rd uc t s 
Committees 


Appreciation and thanks are extended to the 
members of the committees of the ASME 





{£ BOOTH AT INDUSTRIAL WISCONSIN ENGINEERING EXPOSITION WAS A PART OF THE 


ASME SEMI-ANNUAL MEETING 


S \ 
{ the regular and 
Preprints of papers presente 
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nnual Meeting = are shown on the extreme right 
special SE ep AO 


Julius Olsen, assistant chairman; F 


The central display contains 
Members came to this booth to purchase 
at technical sessions which they attended. 
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Milwaukee Section who worked hard to plan 
and organize the 1948 Semi-Annual Meeting 
The chairmen and committee members follow: 


Finance Committee: George Miniberger, chair- 
man; W. C. Lindemann, Sr., assistant chair- 
man; R. J. Fobian, B. V. E. Nordberg, H. E. 
Rumpf, M. E. Ruess, Bartholomew Pinter, and 
H. A. Schwantes 

Inspection Trips Committee: Alfred Hoppe, 
chairman; Robert Cramer, assistant chairman; 
Robert Cunningham, Erhardt Koerper, Joseph 
Drinka, Harry Gute, Philip Isme, and Vernon 
Green 

Exhibits Committee: Donald Maulin, chair- 
man; Victor Johnson, assistant chairman; 
Edmund Lippmann, Theodore Angel, Adolph 
Hilgert, Frank White, John Kline, James 
Brower, and Francis White 

Program Committee: Alfred Schmidt, chair- 
man; Joseph Roubik, assistant chairman; 
George Sirotkin, Norman Jacobsen, William 
Tucker, and John Bunce 

Entertainment Committee: Robert Miller, 
chairman; James Mulligan, assistant chair- 
man; William Rheingans, Durward Stevens, 
Michael Maletz, and P. A. White 

Banquet Committee: J. Verne Resek, chair- 
man; James Van Vleet, assistant chairman; 
Harry Emmert, Jr., Troels Warming, Russell 
Smith, Marcus Judd, and Frank Roberts 

Publicity Committee: A. Warren Colwell, 
chairman; Clifford Homes, assistant chairman; 
Gilbert Dittl, Henry Roesler, Peter Woods, and 
Alfred Meeg. 

Service Committee: George Suchy, chairman; 
Warren 
Weithofer, Robert Losse, and Ellis Hansen. 

Reception Committee: Ernest Szekely, chair- 
man; Forrest Nagler, assistant chairman; 
W. D. Bliss, W. Crawford, Harold Heywood, 
W. D. O'Connor, Hugh S. Brown, Emil 
Grieshaber, C. F. John, and J. E. Schoen 

Program Co-Ordinating Subcommittee: A. O 
Schmidt, chairman; J. P. Bunce, assistant co 
ordinating chairman; A. G. Hoppe, Robert 
Miller, J. V. Resek, Ernest Szekely, Eric 
Laabs, Donald Naulin, and G. F. Suchy. 

Woman's Auxiliary Convention Committee: 
Mrs. A. H. Ehlinger, chairman; Mrs. L. H. 
Stark, Woman's Auxiliary to the ASME; 
Mrs. S. Gates, Mrs. W. C. Lindemann, Mrs. 
T. A. Wetzel, Mrs. G. C. Jett, and Mrs. B 
V. E. Nordberg. 

Ladies Program Committee: Eric Laabs, chair- 
man; L. H. Stark, assistant chairman; W. A 
Alexandroff, James Hunt, and Arnold Ehlinger 

Ladies Reception Committee: Mrs. W. D. 
O'Connor, chairman; Mrs. F. L. Dornbrook 
and Mrs. E. Greishaber. 

Ladies Registration Committee: Mrs. Hugh 
Brown, chairman; Mrs. R. Cunningham, 
Mrs. W.C. Lindemann, and Mrs. S. Gates. 

Ladies Transportation Committee: Mrs. 
H. Gute, chairman; Mrs. R. Cunningham, 
Mrs. F. W. Weithofer, and Mrs. F. Nagler. 


H. A. Hopf Knighted 


A. HOPF, Mem. ASME, was made a 

. Knight of the Royal Order of the 
Northern Star, by sanction of the King of 
Sweden at the annual dinner of the Swedish 
Management Association, held in Stockholm, 
Sweden, March 31, 1948. 
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ASME 1948 Semi-Annual Meeting Preprints 
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Pamphlet copies of the following ASME Semi-Annual Meeting papers are available from ASME 
Publication-Sales Department, 29 West 39th St., New York 18, N. Y. 





Paper No. Title and Author 
Applied Mechanics 
48—SA-1 Centrifugal and Thermal Stresses in Rotating Disks, by 
W.R. Leopotp, Jr. 
48—SA-2 The Manifold Problem, by J. D. Krcrer 
48—SA-3 Gyroscopic Effects on the Critical Speeds of Flexible Rotors, 
by R. B. Green 
Aviation 
48—SA-35_ Icing Research—Accomplishments During the Past Winter, 
by Raven J. Hawn 
48—SA-36 Some Phases of Thermal Anti-Icing Systems, by R. M. 
PoTTER 
48—SA-37 Determination of Heat Requirements for Thermal Anti- 
Icing Determined by Tests Conducted at the Mt. Wash- 
ington Laboratory, by T. P. Koeser 
48—SA-38 What Is an Optimum Anti-Icing Design? by Roserr L. 
Berner and T. H. Griscer 
48—SA-39 Service Experience With the Martin 202 Heat Anti-Icing 
System, by T. E. Cooper 
48—SA-40 Heat Anti-Icing for the Airlines, by Davip Nortu 
48—SA-41 Icing Flight Tests of the Lockheed P2V, by R. L. Tuoren 
Fuels 
48—SA-7 Fuel Performance at Port Washington Station, by W. A 
PoLLock 
Gas-Turbine Power 
48—SA-13. The Gas Turbine With a Waste-Heat Boiler, by G. R. 
Fusner (Published in June MecHanicat ENGINEERING 
Heat Transfer 
48—SA-11 An Extension of Two-Stream Heat-Exchanger Theory to 
Include the Effect of Longitudinal Conduction, by P. R 
TRUMPLER 
48—SA-16 Combustion Studies Using Golay Photothermal Detector 
With an Infrared Monochromator, by Joun T. AGNEW 
48—SA-27 Thermal Contact Resistance of Laminated and Machined 
Joints by A. W. Brunot and Fiorence F. Bucktanp 
48—SA-43 Thermal Resistance Measurements of Joints Formed Be- 
tween Stationary Metal Surfaces, by N. D. Wettts and 
E. A. Ryper 
Hydraulic 
48—SA-14 Performance Criteria for Positive-Displacement Pumps and 
Fluid Motors, by Warren E. W1Lson 
48—SA-15 Design of Vaned Turns for a Large Water Tunnel, by J. M 
Ropertson and A. J. Turcuetti 
48—SA-30 Cavitation Characteristics and Infinite Aspect Ratio 


Characteristics of a Hydrofoil Section, by James W. 
DaiLy 


Industrial Instruments and Regulators 


SA-8 Diagnosing Engine Troubles in Flight, by James W. 
WHEELER 

SA-12 A Remote-Indicating Pressure Gage for Aircraft, by R. G. 
JEWELL 

SA-29 Thermocouple Pyrometers for Gas Turbines, by E. F. 
Fiocx and A. I. Dani 

Management 
SA-50 A Pattern for Top Executive Action, by WirtraM S. Forp 
Machine Design 
SA-4 The Association of American Railroads Standard Car 


Coupler, by Husert L. SPENCE 


Paper No Title and Author 
48—SA-§ Broach Requirements for Spline Shafts and Fittings, 
Harry H. Gorserc (To be published in Mecuani 
ENGINEERING 
48—-SA-17 Modern Projection Welding, by Rospert A, Reicu 
48—SA-18 Kinematic Considerations of Several Intermittent Variab 
Speed Mechanisms, by G. J. Tatsourpet 
48—-SA-19 Hobs for Spline Shafts, by ANtruony F. Zamis 
48-—-SA-20 Involute-Spline Experience, by Cares H. Stranarp 
48—SA-21 Straight-Sided Splines, by J. B. Armitact 
48—-SA-22 The Importance of Cores in Die-Casting Design, by ( 
Maxon 
48—SA-23 A New Approach to the Design of Dynamically Loaded 
Compression and Extension Springs, by C. I. Joun 
48—SA-31 Transparent Models for the Demonstration and Study 
Lubrication Phenomena, by Joun Boyp (Published 
July Mec anicat ENGINEERING 
48-——-SA-32 Designing for High-Frequency Induction Hardening, 
J. T. Temin 
48--SA-33 Design and Manufacture for Profit, by H. B. Osporn C1 
published in MecHanicaL ENGINEERING 
Metal Cutting 
48--SA-9 An Evaluation of Cylindrical Grinding Performance: 
R. E. McKer, R. S. Moore, and O. W. Boston 
48—SA-42 Theory and Practice of the Crush-Dressing Operatio 
Grinding Wheels, by E. C. Hevericu 
48—-SA-10 Distribution of Heat Generated in Drilling, by A. O 
Scumipt and J. R. Rousix 
Power 
48—SA-6 High-Pressure-Turbine Deposit Experience, by W. L. 
48—SA-25 Prevention of Turbine-Blade Deposits, by G. C. Dantes 
48—SA-24 Turbine-Blade Deposit—Burlington Generating Stat 
by W. E. Karo 
48—SA-26 Reduction of Turbine and Superheater Deposits by Interna 
Treatment With Magnesium Chloride in Absen 
Phosphate, by W. A. Pottock and F. H. Lone 
48—SA-28 Design of Main Cylinder Joints in Steam Turbines, } 
E. M. GoronKka 
48—SA-34 Low Silica Content of Boiler Water Minimizes Ti 
Silica Deposits, by J. N. Ewart 
48—SA-44 Steam-Turbine Governor Regulation, by C. E. Kenn 
G. E. Scorrt, Jr., and C. L. Rincut 
48—SA-49 Research Program on Steam Contamination and Turb 
Blade Deposits in High-Pressure Power-Plant Operatiot 
at the Armour Research Foundation, by H. E. Rosisos 
Railroad 
48—SA-45 thermal Environment of Railroad Passenger Cars, by 
K. A. Browne and S. G. Guins 
48—SA-46 Visual Passenger Comfort, by Brooxs Stevens 
48—SA-47 Decibel Level, by W. A. Jack 
48—SA-48 Truck Riding Comfort, by K. F. Nystrom 


Use Coupon Books for Ordering ASME Papers 
, ‘O facilitate the ordering of preprints and reprints of ASM! 


papers, Coupon Books are available to members at $2 
10 coupons; $4 to nonmembers. Each coupon will purch 


one copy of any preprint. 
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Scientist Confirmed 
Premier of China 


ONG WEN-HAO, Hon. Mem. ASME, 
WW was recently confirmed premier of 
China. A noted geologist and chairman of 
the National Resources Commission, Dr. Wong 
was appointed by President Chiang Kai-Shek 
ifter two leading candidates rejected the job 
Regarded primarily as a scholar, technician, 
ind administrator, he is one of China’s most 
respected public servants 
Born in Chekiang Province, Dr. Wong 
eceived a doctor of science degree from the 
University of Louvain, Belgium, taught at 
Tsinghua University, the National 
Geological Survey for sixteen years, and has 
written three standard works on the geology 


headed 


f China 
1935, Dr. Wong Wen-Hao has held 


vernment posts as secretary of the Executive 


since 


Yuan, minister of economic affairs, chairman 
f the War Board, vice-premier 

ind chairman, with the rank of 
nister, of the National Resources 
sion, which operates state-controlled heavy 


Production 
cabinet 
Com- 


lustry 


HE following statement of policies with 
the schedule of income and expense con- 
stitutes the Budget for 1948-1949 


made to 
billings 


1 A continuous effort will be 
collect dues by 


Quarterly payments will be accepted 


regular monthly 


No appropriation shall be made by Coun- 
cil without first referring back to the Finance 
Committee for When a 
liability is assumed the means for paying for 


recommendation 


it shall be provided in advance 
3 No shall be 


without that 
required to support it will be available with- 


undertaken 
the 


new activity 


definitely showing funds 
out decreasing the appropriations for existing 
giving the consideration 
to the administrative that 
When a new activity is authorized 


essential activities, 


expense may be 
involved 
if the additional funds to support it are not 
directly available from the unappropriated 
income, Council shall say what activity shall 
be curtailed or suppressed to permit trans- 
ference of the fund required to support the new 


activity If the budget of expenses is to be 
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Policies on ASME Budget for 1948-1949 


reduced, the Council shall say what activity 
shall be curtailed or suppressed 

4 The Society shall hold four general 
meetings with expense chargeable to the 
1948-1949 budget. A fee of $5 shall be 
charged to nonmembers for admission to gen- 
eral or technical sessions at the four National 
Meetings of the Society. The amount of the 
fee shall be the same for attendance at one or 
all of the sessions at a meeting. If a non- 
member is the author of a paper presented at 
a meeting or if he has been formally invited 
to discuss a paper, he shall be exempt from 
payment of the registration fee for that meet- 
ing. Nonengineer members of the immediate 
family of a member shall also be exempt from 
payment of the registration fee 

5 Council meetings shall be held at the 
place and time of the Annual and Semi-Annual 
Meetings in 1949. Council representation 
within the budget shall be provided for the 
other national meetings 

6 Within the allowance of the budget, 
Vice-Presidents shall be expected to visit 


COMBINED ANALYSIS OF EXPENDITURE BUDGET 1948-1949 


Joint Members 
bodies travel 
PuBLICATIONS, STANDARDS, CopEs AND RESEARCH 
1 Mecuanicat ENGINEERING, text pages (excluding student copies 
MecuanicaL ENGINEERING, advertising pages (excluding student 
copics 
3 Transactions (including Journal of Applied Mechanics 
34 Membership List 
ASME Mechanical Catalog 
Publication sales (except standards, codes, and research reports 
Standards and codes $ 1,00 
Research 
rENERAL Society ACTIVITIES 
Society meetings (including publicity 
Sections (including Regional Administrative Committee of Regional 
Delegates Conference $ 16,07 
Professional divisions 
+ Student branches (including copies of Mecuanicat ENGINEERING 
text and advertising 4,0 
Admissions 
Membership development 
Awards 
YERAL SOCIETY ADMINISTRATION 
Council 6,8 
Professional services (auditors, counsel, etc 
Nominating Committee 2 
Retirement Fund 
Know Your Society’’ (organization charts 
tr ACTIVITIES 
Engineering Societies Library $ 11,751 
Engineers’ Council for Professional Development 1,70 
Engineers Joint Council 1,50 
Engineering Societies Personnel Service, Inc. (Reserve 2,00 
Registration (National Council State Boards of Engineering Ex- 
aminers 50 
UET Pension Fund 2,5 
500 


National Management Council 


RECT ExpENsE 
Secretary's office 
\ccounting department 
3 General service (stores, mailing, filing, 
+ General office (rent, insurance, etc 


ASME News 


Under Committee Supervision 


etc. ) 






Sections and Student Branches and attend 
Printing 
and dis Office 
Others tribution expense Total 
$503,91 
$ 55,000 $ 27,250 82,25 
66, 10% 61,138 127,235 
$ 1,10 20,20 15,550 36,85¢ 
7,000 1,500 8,500 
45 ,00% 44,055 $9,058 
37,68 10,236 47,916 
39,25 63,232 103,482 
1,57 7,046 8,616 
($220,865 
25,65 18,590 44,240 
43,00 15,535 4,910 
7,000 15,69 22,690 
12,00 28 0M 9,21§ $3,215 
20,675 20,675 
35535 35535 
1 Ox 600 1,600 
$ 40,500) 
§oc 3300 
3,00 3,000 
2,000 
27,70 27,700 
yo 500 
($ 20,451 
11,751 
1,700 
[,§00 
2,000 
500 
2,500 
§oo 
($172,296) 
40,845 40,845 
29,260 29,260 
63,970 63,970 
38,221 38,221 


$121,450 $299,800 $489,396 $958,022 





























BREAKDOWN OF ASME BUDGET-—- 1948-1949 
Budget 1948-1949 
MecHANICAL ENGINEERING and Mechanical Catalog income $359,000 ..0 

Less production costs, wages and indirect 256,957.00 $102,043.0 
General publication sales income $ 75,250.0 

Less stock cost, wages and indirect §75537 -00 17,713 
Engineering Index 2,000 
Miscellaneous sales 4,0 , 
Interest and discount 19,0 
Membership dues 360,00 
Toral $504,756 
MecuanicaL ENGINEERING Text (production, wages and in 

direct) > 95 I 
Transactions (production, wages and indirect 44,839 
Membership List (production, wages and indirect 9,9 
Standards and codes (income $ 96,250.0 

Stock cost, wages and indirect 123,947 . 27,697 .0 
Research (income $ 3,500.0 

Stock cost, wages and indirect 10,309 6,809 
Student dues d 36,000. 

Student expense (production, wages and indirect 62,964. 26,964 
Meetings (income $ 5,000. 

Meetings expense (costs, wages and indirect 52,342. 47,342 
Sections (appropriations, travel, wages and indirect 88 635 
Divisions (appropriations, travel, wages and indirect 26,846. 
Admissions and development (wages and indirect 28,643 0 
Awards (costs, wages and indirect 1,892.0 
Joint activities 37,$12.00 
General administration $7,$61 0 
Toral $502,778 .o 
Net INcomt $ 1,978 


Student Branch Conferences in their Regions 
or arrange for visits by their representatives 
7 No travel will be 
for Committee Chairmen attending Council 
meetings except upon special provision of 
ymmittee 


allowance provided 


Council or the Executive ¢ 
8 Eight Administrative ( 
j 


mittee meetings will be held 


Regional »m- 


9 The Nominating Committee shall hold 
a preliminary meeting at a place to be selected 
and a selection meeting at a convenient place 
within the provisions of the budget 

10 The following uniform basis of contribu- 
tion toward travel expense shall be adopted 


Five cents per mile one way plus allow- 
ance of $3.50 per diem for time at the 
meeting not exceeding two days plus total 
traveling time by standard railroad route, 
plus 50 per cent for the Council, Nominating 
Committee, Regional Administrative Com- 
mittees, Sections, and Regional Delegates. 
When Board and Committee Chairman 
are required to attend Council meetings, 
the same provisions will be made 

For Student Branch Conference—1}3 cents 
per mile one way for one delegate from each 
Student Branch 

Visits of President and Vice-Presidents or 
their designated representatives to Sections, 


Branches, etc.—out of pocket expense 
within budgetary limits prescribed. 
11 The Society shall have two repre- 


sentatives on the American Standards Asso- 
ciation. 

12 No publications shall be printed for 
sale unless there is reasonable assurance of 
sufficient orders to pay for the cost. 


Feedwater Committee 
Seeks Comments on 
Revised Code 


HE Boiler Feedwater Committee of the 

ASME 
the Care of Power Boilers recently completed 
the preparation of a suggested Part B of Sec- 
tion VII of the ASME Boiler Code, in which 
rules are suggested for chemical condition- 
ing of boiler feedwaters for boilers having 
higher pressures and superheat to replace the 
present Appendix covering feedwater analysis, 
treatment, and control. 


Boiler Code Subcommittee on 


The first draft of the revision, published in 
full on pages 557 to 560 of the June issue of 
MEcHANICAL ENGINEERING, COvers such matters 
as Cleaning out and laying up of boilers, prob- 
lems of scale, sludge, and oil, corrosion, 
embrittlement, forming, and carry-over and 
feed water testing. 

In commenting on the revision, Cyrus W. 
Rice, chairman of the feedwater committee, 
said that the changes make it much easier for 
the operators to obtain information desired. 

‘The revised paragraphs on embrittlement, "’ 
he continued, ‘‘avoid the confusion that re- 
sults through the different published opinions 
covering the solution of this problem. It also 
avoids single suggestion of using sulphates for 
preventing caustic embrittlement. This is 
very necessary today because of the embodi- 
ment of such recommendations in State laws, 
with resulting hardships where sulphates have 
failed to prevent embrittlement, or its use has 
incurred other unsatisfactory operating condi- 
tions. 





MECHANICAL ENGINEERING 


‘The successful use of other material: and 


practices for treating feedwaters for preventing 


boiler embrittlement has had the practical 
experience of enough years to prove the need of 
this change to a broader policy. This same 
broad policy is embodied throughout the pro- 
posed revision in that no specific treatment ts 
advised for the correction of any unsatisfactory 
conditions caused by water impurities 

The of 
treatments the boiler 
Operating economics and safety ot these equip- 


influence scale, corrosion, and 


on and steam-turbine 
ments is such, especially in the high-pressure 
field, that it has made it necessary to employ 
or consult Operators Ww ho are experienced or 
who have specialized in the work of condition 
ing boiler waters 

‘Both the revised and existing requirements 
lav stress on such employ ments, because of the 
intimate and wide influence the proper con 
ditioning of feedwaters has on both operating 
economies and safety of boiler and turbine 
Operations its 

In publishing the revision in full, the Sub 
committee hopes to encourage constructive 
comments from boiler-insurance inspectors 
boiler manufacturers, and steam-boiler oper 
ators, and specialists in the field of feedwater 


treatment 


ASME Streamlines 
Standards Procedure 


Be facilitate operations of 23 sectiona 
committees and seven safety committee 
The American Society of Mechanical Enginee: 
has compartmented its standards work int 
five classifications. Each of these will become 
the responsibility of one member of the Stand 
ardization Committee, except for the group of 
safety committees, and expedited by a member 
of staff 
increased activity in the standards field 


This mov eis made In anth ipation ol 


Further steps in the simplification of proc 
dure within ASME are anticipated by the new 
Many se 


tional committees are in need ot reorgant: 


standards manager, S. A. Tucker. 
tion and some new ones are forming 

Mr. Tucker comes to ASME from McGraw 
Hill Publishing Company, Inc., where he served 
as associate editor of Power for ten years, and 
managing editor of Electrical World for a brict 
period. This editorial experience, following 
active engineering the ¢ J 
Edison Company of New York, will be usetul 
to the standards work of the Society 


with »ynsolidat 


M.1.T. Establishes Foundry 
Program 


-— meet the need for professionally trained 
men in the foundry industry, the Mas;a- 
chusetts Institute of Technology, Cambridge, 
Mass., has established a foundry 
While not intended as a four-year course, the 
program will include studies in metallurzy, 
mechanical engineering, and business admi:is- 
tration. The program is being supported }y 
the foundry industry which contributed labora- 
tory equipment and provided scholarships ‘or 
student research. 


program 
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Reed College Campus to Be 
Scene of ASME 1948 
Fall Meeting 

| gem COLLEGE on 
campus The American 
hanical Engineers willhold its 1948,Fall Meet 
g, Sept. 7-9, 1948, is known for its 


xperimental and highly individual approach 
Although a 


whose 100-acre 
Society of Me 


well 


t higher education young 
chool, its work is grounded in a 


which has won for 


distin 
guished liberal tradition 
ts graduates national reputations in the fields 
f education, the sciences, and public adminis 
ration. The college ts nondenominational 
foes not engage in intercollegiate athletics in 

usual sense, and has no fraternities or 
rities 
Five miles from Portland, Ore 


with its landscaped and natural beauty, is at 
I 


, the campus 


leal place for a technical meeting Technical 
ions will be held in Eliot Hall. Members 
wish to stay on the campus will have one 

the main dormitories at their disposal 
For those members who may want to stay 1n 
the Committee 1s arranging hotel 


mmodations at the Heathman and the 


New Heathman Hotels \ 
ourt, and the Eastmoreland municipal 


swimming pool, 
yurse adjacent to the campus, will pro 
pportunity for recreation 

Plans for the meeting are shaping up well 
It is expected that Earl Riley, Mavor of Port- 
1, and John H. Hall, Governor of Oregon, 
participate in the welcoming ceremonies 
Other speakers who are expected to address 
meeting are: Walter ( Mem 
ASME, Armour Leather Company, Williams 
Pa.; Leonard ]. Fletcher, Mem. ASME, 
( rpillar Tractor Company, Peoria, Ill; 
d Ellickson, Reed College, Portland, 
O Samuel H. Graf, Mem. ASME, Oregon 
S College, Corvallis, Ore., and Orto de 
Fellow ASME, Combustion Engi 

x Company, New York, N. ¥ 


Geiger, 


The following Professional Divisions are 

Wood Industries; 
Fuels; 
Handling; and Metals 


planning technical sessions 
Management; Power; 
Aviation; Materials 
Engineering 

Among the inspection trips being planned 
are visits to the Reynolds Metals Aluminum 
Plant, Troutdale, Ore.; one to the Mt. Hocd 
Timberline Lodge, and some to the world's 
largest sawmills and plywood plants 
sof the Bonneville Power Admini 
Corps of Army 


Engineer 
tration and the United States 
Engineers are expected to participate in the 
ions on hydroele« 
tric development Northwest 

Plans are being made for an interesting pro 


meeting by sponsoring se 


in the 


gram for the wives of delegates 


Financial Aid From 
Industry Sought 
by ASA 


paren RY and commerce which now derive 
substantial benefits from services provided 
by the American Standards Association will 
soon be asked to subscribe their fair share of 
the $600,000 ASA actual 
operating costs with provision for develop- 
lo insure continuity of the ASA pro- 


budge t ba sed on 


ments 


gram, organizations will be 


urged to pledge their support for a three-year 


partic Ipating 


term. 
A committee of top executives who are co- 
onlev, Assoc 


operating with Howard C. (¢ 
ASA Executive 


ASME, and chairman of the 
Committee, will present the financing program 
to industry 

The ASME is one of the 
bodies of the ASA. Through its Standards 
department, the Society has worked closely 


charter-member 


with the association providing personnel for 
technical committees and creating engineer- 
ing codes under the procedures set up by the 


Association 





. 1C HAUSER MEMORIAL LIBRARY, REED COLLEGE, PORTLAND, ORE., ON WHOSE CAMPUS 


THE ASMI 


1948 FALL MEETING WILL BE HELD 


t {in 1912 at the bequest of the widow of Simeon G. Reed, pioneer Oregon industrialist 
‘nd onetime steamboat king of the Columbia River, the college has achieved a reputation for 
its experimental and highly individual approach to higher education. 
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Hydraulic; 





1948 Fall Meeting 
Tour 


EMBERS interested in artendin; 
the ASME 1948 Fall Meeting 
to be held at Reed College, Portland, 
Ore., Sept. 7-9, 1948, should write the 
Secretary's office for further information 
about how they can enjoy an unusually 
fine vacation in connection with attend 
ance at that meeting 
A personally conducted tour, with a 
four-day visit to Yellowstone Park and 
Mount Rainier National Park on the 
going trip, and four days in Glacier Na- 
tional Park on the return trip, will en- 
able a member to obtain a large divi- 
dend on his investment for travel to 
the Portland meeting 
The total time will be 17 
route from New York to New York, 15 
days from Chicago to Chicago, at a 
cost of $450 from New York, and corre- 
spondingly lower rates from cities far- 


day Ss en 


ther west 


350 Attend 20th National 
Oil and Gas Power 
Conference 


fie Oil and Gas Power Division of The 
American Society of Mechanical Engineers 
held its 20th National Oil and Gas Power 
Conference at the New Jefferson Hotel, St 
Louis, Mo., May 20-22, 1948. The program, 
which was planned to commemorate the 50th 
anniversary of the Diesel engine in America, 
attracted 350 engineers and industrialists in the 
oil and gas power industry. A feature of the 
conference was a precontference course ot lec- 
tures on “‘Diesel Fuel Oils.’’ In addition to 
six technical sessions, an exhibition of the 
latest Diesel equipment, and plant visits to 
several of the St. Louis plants added to the 
pleasure of the delegates. 

A detailed report of the conference will be 
published in the August issue of MECHANICAL 
ENGINEERING. 


Four Engineers Honored 
poorer esag degrees of doctor of en- 


gineering were conferred recently on 
Fred Viall Larkin, Fellow ASME, director of 
department of mechanical engineering, Lehigh 
University, Bethlehem, Pa., and Ernest H 
Peabody, Mem. ASME, president of Peabody 
Engineering Corporation, New York, N. Y., 
by the Stevens Institute of Technology, Ho- 
boken, N. J. 

Leigh Willard, Mem. 
Interlake [ron Corporation and 
Chemical Company was similarly honored 
by the Michigan College of Mining and Tech- 
nology on June 7, 1948. 

James W. Parker, past-president ASME, 
president, Detroit Edison Company, received 
a similar degree from the Polytechnic Insti- 
tute of Brooklyn on June 9, 1948. 


ASME, president 
Interlake 

































ASME Calendar 
of Coming Events 


Sept. 7-9, 1948 
ASME Fall Meeting, Reed Col 
lege, Portland, Ore 


Sept. 13-17, 1948 
ASME Instruments and Regula 
tors Division Meeting, Conven 
tion Hall, Philadelphia, Pa 


Sept. 20-21, 1948 
ASME Aviation Division Meet 
ing, Hotel Dayton Biltmore, 

Dayton, Ohio 


Oct. 3-6, 1948 
Petroleum Committee of the 
ASME Process Industries Divi 
Meeting, Hotel, 
Amarillo, Texas 


sion Herring 


Nov. 3-4, 1948 
ASME Fuels Division 
Greenbrier Hotel, 
phur Springs, W. Va 


Meeting, 
White Sul 


Nov. 28-Dec. 3, 1948 
ASME Annual Meeting, Hotels 


Pennsylvania and New Yorker, 
New York, N. Y 


Jan. 10-14, 1949 
Materials Handling Division and 
Management Division Meet 
ing, Convention Hall, Phila 
delphia, Pa. 


April 25-27, 1949 
ASME Spring Meeting, Hotel 
Mohican, New London, Conn 


Industrial Power Trucks 
Committee Organization 
Meeting Held 


LARGE and enthusiastic group of manu- 

facturers and users of industrial power 
trucks met in the rooms of The American 
Society of Mechanical Engineers on May 20, 
1948, to organize a sectional committee under 
procedures of The American Standards Associa- 
tion. They will prepare a safety code to cover 
the manufacture and use of industrial power 
trucks. 

Charles W. Meldram, New York district 
manager of the Industrial Truck Division of 
Clark Equipment Company, was elected chair- 
man and C. F. Kells, representing the Electric 
Industrial Truck Association, was elected secre- 
tary of the committee. 

Subcommittees on nomenclature, Operating 
and traffic rules, industrial power trucks, and 
power-operated hand trucks were assigned to 
develop the code material under the following 
scope: Safety requirements relating to the 


manufacture and use of industrial power trucks, 


ference 


Jacobson, chairman, 





such as platform trucks, tractors, low-lift 
trucks, high-life trucks, fork-lift trucks, and 
specialindustrial trucks, but not including com- 
mercial motor vehicles intended for use upon 
land highways; these safety requirements to 
include such factors as Operating controls, 
brakes, steering, stability while lifting and 


carrying loads, and maneuverability. 


Research on Spreader 
Stokers Planned 


ger NTATIVES of eight spreader- 
stoker manufacturers and Bituminous 
Coal Research, Inc., met in Pittsburgh, Pa., 


recently to study means for improving the 


utilization of bituminous coal Chis meeting 


MECHANICAL ENGINEERING 


was brought about by the increasing accep 
tance of spreader-stoker firing in industrial and 
public-utility plants and a desire to extend it 
versatility and over-all efficiency 

\ Spreader Stoker Research Committee wa 
Willian 
ASME, development engineet 


formed to administer the program 
S. Major, Mem 
of Bituminous Coal Research, Inc., was elected 
chairman of the committee which is composed 
of two representatives from the bituminous 
coal industry, one from each of the co-operat 
Ing spreader stoker manufacturers, and tw 
from Bituminous Coal Research, Inc 

Plans were formulated to conduct researc! 
tests ON a representative size and type otf 
spreader-stoker-fired boiler under the super 
vision of the fucl-engineering staff of Bartell 


Memorial Institute, Columbus, Ohio. 





Section Activities 


Metalworking and Management, Topics at 
Pittsburgh Mechanical-Engineering 
Conference 


DVANCES in machine-tool engineering, 
A in hot and cold metalworking, and some 
of the labor-management problems which have 
resulted from technological advances, were 
topics discussed at the Pittsburgh Mechanical 
Engineering Conference, held at the William 
Penn Hotel, Pittsburgh, Pa., April 16, 1948. 

The conference is sponsored annually by 
the Pittsburgh Section of The American Society 
of Mechanical Engineers in co-operation with 
other engineering 
Among those participating in the 1948 con- 
Engineers Society of Western 


local organizations 


were 


Pennsylvania, Society for the Advancement 
of Management, and American Society of 
Tool Engineers. 





EXECUTIVE COMMITTEE OI 


THE PITTSBURGH SECTION 

Left to right: W.S. McKee, W. O. Lytle, W. L. Kennecott, Leo Tattersall, H. H. Hall, | W 

G. O. Manifold, Tomlinson Fort, A. M. G. Moody, J. Z. Linsenmcyet, 
Christian Wilson, Jr., and A. A. Markson. 


ASME Fellows Honored 


Ac a dinner meeting which followed 
technical sessions, T. E 
ASME Region V, 
Award to Tomlinson Fort, past-chairman of 
the Pittsburgh Section, and W. Trinks, Fell 

ASME, who served the Society as 1946-1947 
The following were honored as new 
Fellows of the Society: Frank Bell, W 
Thomas D. Jolly, F. C. Biggert, Jr., J 

Fox, and Oscar Wikander. E. W. Jacobson, 
ASME Pittsburgh Section, was 


Purcell, vice-preside 
presented Certificates of 


lecturer 
Trinks, 


chairman, 
toastmaster 
E. G. Bailey, president ASME, as the main 
speaker directed his remarks primarily to che 
and members, a 


younger engineers student 
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PTHREE PRESIDENTS 
Left to right. E. G. Bailey, president of The 
American Society of Mechanical Engineers; 
|. S. Pigott, president of the Society of 
Automotive Engineers; Thomas D. Jolly, 
ident ot The Engineers Society of Western 
Pennsylvania 


vho were Cager & 


urge number of whom were present from the 
During the discussion 
talk Bailey 
| 


10d Counsel 


ighboring college 
riod following the President 


as able to give gi to young men 
of the profession 


of the 


learn 


history 


machine 
Fellow ASME, 
Machine Com- 


with an 


In a review of the 
| industry, Har Ernst 
ctor, Cincinnati: Milling 
Ohio, 


inderstanding of the 


iny, Cincinnau, said chat 


reasing mechanism 
{ the metal-cutting process, the industry has 


able 


racy, quality of finish, and speed of produc- 


through the years to improve ac 

Today we are rapidly approaching a 
tate where the basic physical processes which 
lerlie the production of metal chips can be 
<pressed in mathematical terms so che art of 
tal cutting moves forward to the realm of 
nce. Only in look 


the machine tool 


this direction can we 


of tomorrow 


Employee Attitudes Important 


Speaking on the legal aspect of technological 
S. H. French, manager indus- 
Crucible Steel Company of 


verments, 
il relations, 
rica, Pittsburgh, Pa., said that because 
kers have aneconomic stake in maintaining 
tatus quo of their jobs, it is fatal to ignore 
lovee attitudes in the solution of engineer- 


problems. Productivity and efficiency 


t be legislated, he said The essential 
iployee efficiency is the economic and 
individual 


thtened self-interest of the 


n maintaining or increasing his out 


Chat self-interest can operate, if at all, 
an atmosphere of voluntarism, not of 
ilsion.”" 
subjects discussed at the conference 
New balancing 


es; fabrication of austenitic 


developments in 
seamless 
and extrusion of heated metal 


leets, 


Boston 


y 27, Hotel Commander, Cambridge, 
Speaker: E. W. Norris, Mem. ASME, 
& Webster Engineering Corporation, 


n, Mass. Subject: Application of Fans 
am Boilers. Attendance: 125 
Buffalo 


pril 27, Mansion House, Niagara Falls, 
Y. Joint dinner meeting with Niagara 


ty Chapter of the New York Society of 


Professional Engineers. Speaker: C. C. Fur- 
nas, Mem. ASME, director, Cornell Aeronau- 
tical Laboratory. Future Trends in 
Attendance: §1 


Subject 
Aviation. 
Central lowa 
Will 


Subjects Arc 
Die 


May 6, lowa 
Robinson and Baer 
Welded Vise, and- Special Problem in 
Development. Attendance: 20. 

May 28, Iowa State College, Ames, Lowa. 
Speaker: C. E ASME. 
Professional Development of the Young Mem- 


Ames, Speakers 


Jack 


Davies, secretary 


ber Arrendance: 35 
Chicago 
May 12, President's night. Illinois In- 
stitute of Technology, Chicago, Ill. Speaker: 


I G. Bailey, president ASME. Subject 
Opportunities for Engineers. Attendance 
178 

May 18, annual party, Edgewater Beach 


Hotel, Chicago, III Attendance: 185. 


Cleveland 


May 13, Cleveland Engineering Society, 
Cleveland, Ohio. Speaker: E. G. Bailey, 
president ASME. Subject: The Engineers’ 
Opportunities. Attendance: 300 

Detroit 

May, 17, Rackham Memorial Building, 
Detroit, Mich. Speaker: Nelson L. Davis 
Subject: Material Handling—Its Need and 
Problems in Our Manufacturing Economy. 
Artcendance: 300. 


Louisville 
April 23 and 24, Kentucky Hotel, Louisy ille, 
Ky. The Section was host to the 7th Annual 
ASME Conference of Region VI which con- 
sisted of 13 sections from 10 midwestern states. 


North Texas 
May 3, DP&L Auditorium, Dallas, Texas. 


Speaker: Col. J. O. Beaty, who served as 
chief of Interview Section, Army Intelligence, 
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World War II. Subject: The Current World 
Situation. Attendance: 62. 
Peninsula 


May 1, Schuler Hotel, Grand Haven, Mich. 
Speaker: W. E 
control engineer, 
Principles of Quality Control. 
60. 


Jones, consultant, quality- 


Desplaines, Ill. Subject 


Attendance 


Philadelphia 
April 27, Engineers Club, Philadelphia, Pa 
Speaker: Wm. L. Batt, past-president and 
Hon. Mem. ASME, president, SKF Industries, 
Philadelphia, Pa. Subject 
Attendance: 60. 


Eur¢ ypean Needs. 


San Francisco 

April 22, Engineers’ Club, San Francisco, 
Calif. Speaker: William J. Besler. Subject 
Forced-Circulation Steam Generator. At- 
tendance: 73. 

May 10, Engineers’ Club, San 
Calif. Joint meeting with Society for The 
Advancement oof Speaker 
Dean Dexter S. Kimball, past-president and 
Hon. Mem. ASME, dean emeritus, college of 
engineering, Cornell University, Ithaca, N. Y. 
Subject: Can Democracy Survive in a Mecha- 


nized Society? 116 


Francisco, 


Management 


A rrcendance 


Southern California 


May 25, Royce Hall Auditorium, Los 
Angeles Campus, Westwood, Calif. Speaker 
Hugh L. Dryden. Subject: Dawn of the 


Supersonic Age. Attendance: 900. 


Southern Tier 

May 13, Baker Chemical Laboratory, 
Cornell University. Joint meeting with Cor- 
nell University student branch. Speaker: 
J. Carleton Ward, Jr., Mem. ASME, chairman 
of the board, Fairchild Engine and Airplane 
Company. Subject: Harnessing the Atom 
An Engineer's Viewpoint. Attendance: 115. 


South Texas 


April 24, Newgulf Country Club, Newgulf, 





AT THE REGIONAL ADMINISTRATIVE CONFERENCE OF REGION VI 


Left to right: Henry V. Heuser, Ernest Hartford, T. S. McEwan, and Elmer J. Dreyer. 





































OFFICERS OF WILMINGTON SUB-SECTION OF THE ASME 


Left to right: A. P 


Wendland, retiring secretary-treasurer; 
C.H. Rice, new member executive committee; D. L. Arm, chairman; F 


PHILADELPHIA SECTION 


W. E. Segl, retiring chairman; 


C. Evans, vice-chairman; 


B. A. Lininger, secretary-treasurer 


Texas. Social meeting, followed by an inspec- 
tion trip and outing to the Boling Dome plant 
of the Texas Gult Sulphur Company. At- 


tendance: 65. 
May 20, Junior group, Rice Institute, Hous- 


ton, Tex. Speaker: Murray Robinson of 
Butler, Binion, Rice, and Cook. Subject 
Engineering Aspects of Patent Law. At- 
tendance: 12. 

Virginia 


April 23, Euvant’s Cafeteria, Richmond, 
R. Benedict, Western Elec- 
Subject: Engineering Ma- 
Attendance: 97. 


Va. Speaker: F. 
tric Corporation. 
terials of the Future. 


Western Washington 


May 12, annual spring joint meeting of the 
Section and the University of Washington 


Student Branch to honor the graduating sen- 


iors. Gowman Hotel,  Searrle, Wash 
Speaker Alexander Gow; Subject: Sal- 
vage Operations of Diamond Knot. At- 
tendance: §0 

West Virginia 
April 27, Charleston Woman's Club, 


Charleston, W. Va. Speaker: R. G. Le 
Tourneau, Mem. ASME, president, R. G 
LeTourneau, Inc., Peoria,  IIl Subject 
Moving the Earth. Attendance: 200. 





Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical 


Engineers. 


This Service is available to members and is operated on a co- 


operative nonprofit basis. In applying for positions advertised by the Service, 
the applicant agrees, if actually placed in a position through the Service as a 
result of an advertisement, to pay a placement fee in accordance with the 


rates as listed by the Service. 


These rates have been established in order to 


maintain an efficient nonprofit personnel service and are available upon 


request. 


This also applies to registrants whose notices are placed in these 


columns. Apply by letter, addressed to the key number indicated, and mail 


to the New York office. 


When making application for a position include 


six cents in stamps for forwarding application to the employer and for return- 

ing when necessary. A weekly bulletin of engineering positions open is availa- 

ble to members of the co-operating societies at a subscription of $3.50 per 
quarter or $12 per annum, payable in advance. 


New York Chicago 


8 West 40th St. 


MEN AVAILABLE! 


MecuanicaL EnoGineer, BSME, 
graduate desires opportunity on machine de- 
sign. Inexperienced, but offers conscientious- 
ness, creative ability, and earnest efforts while 


recent 


1 Ail men listed hold some form of ASME 
membership. 


211 West Wacker Drive 


San Francisco 


Detroit : 
57 Post Street 


109 Farnsworth Ave. 


training. East preferred. Would travel. Me-305 

Junior ManuracturinG Executive, indus- 
trial-engineering degree, Lehigh, and graduate 
Harvard Business School; 5 years’ production 
planning and control, materials handling, cost 
control, plus varied administrative responsi- 
bilities. Small, medium-sized company pre- 
ferred. Me-306 


MECHANICAL ENGINEERING 


Mecuanicat ENGINgER, DeveELOPMENT, age 
30, AB physics, BSME, 8 years’ experience, 
emphasis on vibration problems, 2'/2 years 
supervisor of research, development, produc- 
tion-engineering group. Prefer Connecticut 
Can travel. Me-308 

Mecuanicat Enoineer, BSME, Sept., 1948; 
BA languages, married, desires engineering 
position requiring cultural background, initia- 
tive, resourcefulness. Three years’ experience 
in research, development, administrative prac- 
tices. Prefer permanent, challenging position, 
with room for advancement in medium or small 
Me-309. 

Research oR DeveLopMeNnt 
BME, 1944; 4 years’ experience, both analyti 
cal and experimental on vibration, thermody- 


concern 
ENGINEER, 


namics, and heat transfer. Single. Prefer 
New York metropolitan area. Me-310 

MeEcHANICAL ENGINEER, Over 25 years 
experience, design, development, research, 


application, and sales engineering of centrifu 
gal, axial-flow, and propeller pumps, fans, 
and cooling towers. Me-311 

Mecuanicat Encineer, BME June, 1948; 
Pi Tau Sigma, 2 years’ experience as draftsman, 
sterilizing equipment; six months’ locomotive 
secks position as junior engineer 


Me-312 


factory; 
Loc ation open 


POSITIONS AVAILABLE 


Enoingers (4) Mechanical engineer with 
degree, 25-40, with experience on refrigeration, 
to approve plans specifications, operating 
instructions, maintenance and repair for marine 
refrigeration. $4149; 5) mechanical en 
gineer, similar duties, except for all kinds of 
heat-transfer equipment. $4149; (c) mechani 
cal engineer specialized in industrial-gas and 


air-generating equipment. $5905. Wash 
ington, D.C. Y-853 

Instructors TO Associate Prorgssors, § 
with master’s degree in science, or better, for 
mechanical-engineering department. Two ot 
the positions include the teaching of mechani 
cal vibration and machine design, three posi 
tions include the teaching of thermodynami 
and its application to power plants, turbine 
and internal-combustion engines, also work 1 
$3000-$5200 for 
experience 


the mechanical laboratory 
nine months, depending on 
Northern New Jersey. Y-876 

AssIsTANT oR AssoctiaTE Proressor in mc 
chanical engineering, to teach the followin, 
subjects: heat transfer, internal-combustio 
engines, and machine design. Positions star 
September, 1948. Upstate New York 
Y-881(b). 

Sates ENGINEER, 30-45, with from § to 
year's experience in industrial power-plai 
equipment. Should be able to make 
schematic sketches on piping and assemb!\ 
hookups and layouts. Should be able 
handle accurately and quickly a large volut 
of salescorrespondence. Knowledge of forei; 
languages helpful. Some traveling. Start: 
salary, $4800-$6000. Pennsylvania. Y-8 

Sentor Mecuanicat ENGInzsER, 28-35, | 
ME, with about 4 year's experience in devel: 
ing accessories to, or redesigns of machin 
to improve quality or cut processing costs, 
develop new and improved processes for ha 
dling a variety of mechanical operations. | 

(ASME Ne:vs continued on page 654 
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: IN BOILER 
“ BLOW-DOWN 
: SERVICE 


Because they eliminate the commonest source 
of trouble and expense in ordinary blow-off 
valve service, Yarway Seatless Blow-Off Valves 
mean real economy to boiler plant operators. 
! Yarways have no seat to score, wear, clog and 
leak. Lubrication is usually the only mainte- 
nance they require. 


Yarway introduced the seatless principle 
with the balanced sliding plunger many 
years ago... has constantly improved and 
adapted it to meet modern service require- 
ments. Mechanical and metallurgical research 
in Yarway’s own Steam Laboratory antici- 
pates changing conditions ... keeps Yarway 
valve design ahead. 


There is a Yarway Blow-Off Valve for 
every pressure. 


SEND FOR FREE BLOW-OFF VALVE BOOKLET. PLEASE 
INDICATE THE PRESSURE OF YOUR BOILERS. 


YARNALL-WARING COMPANY 
108 Mermaid Avenue, Philadelphia 18, Pa. 


Pt Seneienoene?  <aLee mine sine Rai seteedianeY 


(Above)—Cross section of Ty 
Seatless Angle Valve, flanged. 


OPERATION: After valve h 
closed, shoulder on balanced 
lunger contacts upper followe 
orcing it down into body ar 
pressing packing above and bel@ 
making an absolutely tight valv 


(Below)—Type “B” Balanced 
Plunger, Packing Rings and 
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sign and develop new machines or machine 


accessories. $3600-$5400. Massachusetts 
Y-891. 

Junior ENnGineer, in industrial hygiene, 
graduate mechanical or chemical, preferably 


> 


with 1 or years’ experience in industrial 


ventilation. Some industrial-hygiene experi- 
Will visit factories to make 
recommendations, design equipment. 
Must be willing to spend one week per month 
upstate New York. Must driver's 
license. Must be able to microscope. 
Provisional appointment pending examination. 
$3450 to start. New York, N. Y. Y-897 


HEATING VENTILATING ENGINEER 


ence desirable. 
new 


have 
use 


AND 
qualified to head up drafting-room group under 
Should have had 
some industrial experience, preferably on hos- 
pitals, schools, and housing developments 


chief mechanical engineer 


Some drafting and design on installations. 
About $5200. New York, N.Y. Y-898 

MecuanicaL ENGINEER with power-plant 
design and construction experience, to do 
drafting, check, and revise plans and specifica- 
tions, and do general office engineering for 
equipment installation. $4000-$5000. New 
York, N. Y. Y-903 

MeEcHANICAL ENGINEER, 32-40, to manage 
manufacturing details for company assembling 
machinery equipment 
ble for service department 
New York, N.Y. Y-906 


DestGN-DrarrsMaNn, mechanical graduate, 


Will also be responsi- 
$5609-$6500 


with minimum of 3 years’ piping and equip- 
ment experience, to lay out piping and other 
facilities for bulk-oil plants. $4200. New 
York, N. Y. Y-909 

Mecuanicat-DesiGN ENGINEER experienced 
Should had 


in designing for the 


in stress analysis also have 


experience preferably 
containment of detonating or explosive pres- 


sures. Work will involve substantial respon- 
sibility. Virginia. Y-924 
Encingeers (4) Chief mechanical-design 


engineer, 40-50, to head up division of utility 
company. Must had 10 to 15 years’ 
steam-power-station design experience. 
$6500-$8000. (4) Project engineer, mechani- 
cal, with similar background as 
$5000-$6000. Pennsylvania. Y-930. 

AssIsTANtT IN Market Researcn, under 40, 
mechanical engineer, with training through 
continuous business experience in sales promo- 
tion and market research. Should have 
experience in merchandising and sales promo- 
tion of heavy industrial equipment and appli- 
ances, or merchandise for mass markets. 
Familiar with usual market-research methods, 
Should be able 
to accomplish results in actually doing creative 
market-research work. Pennsylvania. Y-954. 

INDUSTRIAL ENGINEER, 35-40, mechanical 
graduate, with at least § years’ experience on 
wage-incentive work in a foundry or allied 
industry, to act in a staff capacity. Should be 
well versed in other phases of industrial engi- 
neering, particularly relating to production 
control. Wili be responsible for all methods 
relating to time study and production control, 
and incentive plans. Salary open. 
New Jersey. Y-967. 


have 


above. 


and able to create new ones. 


Southern 


Senior Instructor, mechanical graduate, 
with teaching and industrial experience, to 
supervise laboratory and classroom work in 


mechanical techno'ogy, covering shop train- 
ing, mechanics, and materials. $4600-$5800 
Westchester County, N.Y. Y-972. 

Cuigr 35-45, 
chemical graduate, with at least 10 years’ 
experience covering 
equipment, piping, 
instrumentation, steel and concrete structures. 
$8000-$10,000. Y-999 

Enoineers. (@) Recent graduates, mechani- 
cal, for 1 or 2 years’ training course for manu- 
$2964-$3120; 
(b) test engineer, with at least 1 or 2 years’ 
experience testing engines, $3600-$4200; (« 
electrical experience 
either in aircraft power plant or other indus- 
trial experience, $3600-$4200; (¢) designers 
and draftsmen, mechanical, preferably with 
experience in aircraft engines, $3600 $5400 
Northern New Jersey. Y-1004 


Mecuanicat DesiGner, degree unnecessary, 


EstTiMaTor, mechanical or 


supery sory estimating 


refinery and chemical 


Pennsylvania. 


facturing of airplane engines 


engineers, with some 


with § or more years in instrument design or 
similar work. Living accommodations fur- 
nished Y-1020¢a 

PowERHOUSE SUPERINTENDENT, qualified to 
take charge of new 20,000-kw, 850-psi, 900-F 
public-utility generating plant. Will handle 
training of new personnel as well as plant 


Virginia 


operation and maintenance. At least 3 years’ 
experience in high-pressure operation and 10 
years’ experience in power-plant work desira- 
ble. Salary open. Eastern New York State 
Y-1022 

Piant ENGiNerr for central engineering staff 
Should have 


knowledge of pumps, air compressors, hydraul- 


of large process manufacturer 


MECHANICAL ENGINEERING 


Considerable traveling to various plants 
involved. $6000. Headquarters, New York, 
N.Y. Y-1035 


ASSISTANT 


ICS 


Proressor in mechanical engi 
neering, 30-40, master’s degree preferred, to 
teach thermodynamics, 


steam cenginecring, 


mechanical-engineering laboratories and 
other straight mechanical-engineering courses 

About $4000 
1039(a 


Instructors to 


Industrial experience desirable 
for South. Y 
PERSONNEL (a4 


nine months 

TEACHING 
teach elements of power plants and mechanical 
$3000 b 


tors to teach engineering mechanics, mechani 


engineering laboratory Instruc 


cal-engineering laboratory, and other me 
chanical-engineering subjects. Salary, $3000 
$4000, depending upon qualifications East 
Y-1041 

MecuanicaL Drarrsman” with building 
construction experience, to detail and lay 
out plumbing facilities. $4160-5200. New 
York, N.Y Y-1044 

Instructors, 2, one for engineering drawing 
and the other for mechanical engineering 
Opportunity to secure master’s degree whilc 
teaching. $3300 for nine months, plu 
remuneration for summer teaching. R-4786-( 


Cuter Mecuanicat ENGINEER, With exter 
sive experience in the field of plumbing, heat 
ing, alt conditioning, utility and proce SS pip 
construction to take charge of engineering 
department comprising estimating, materia 
take-off 


Apply by letter with ful 


control and scheduling, drafting, 


and requisitions 
details, salary expected, and when availablk 


Northwest. S-687 





Candidates for Membership and Transfer 
in the ASME 


HE application of each of the candidates 
fiend below is to be voted on after July 
26, 1948, provided no objection thereto is made 
before that dat., and provided satisfactory 
replies have been received from the required 
Any member who has 
either comments or objections should write to 
the secretary of The American 
Mechanical Engineers immediately. 


number of references 


Society of 


KEY TO ABBREVIATIONS 


Re=Re-election; Rr=Reinstatement; Ret. & 
T=Reinstatement and Transfer to Member. 


NEW APPLICATIONS 


For Members, Associate, or Junior 
ANCKER, CLINTON James, Jr., Berkeley, Calif. 
ARCHIBALD, Frank R., Princeton, N. J. 
Atwoop, KinGsTon Etmer, Boston, Mass. 
Bairp, Joun Mutian, Hammond, Ind. 
Beattiz, Kennetu Wo., York, Pa. 

Beck, GesuarDC., Hollis, N. Y. (Re 

Broa, Joun, Sumter, S.C. (Rt 

BerG, Sverre, Eric, Pa. 

BLATTNEeR, WittiAM Owen, Milwaukee, Wis. 
(Re & T) ; 

Boysr, Joun Rupoten, Avondale, Pa. (Re & 
T) 

Branpt, Cart Raymonp, Kodiak, Alaska 


BRENTLINGER, JouN Moore, 
Del 
BucHANAN, RayMonb M., Wexford, Pa 


Jr., Wilmingt 


BucuBINDER, Harotp Gasriet, Grove Ha 
Mass 

Busu, ReGinatp |., Library, Pa 

Cameron, HuGu C., Omaha, Neb 

Capre, Davin Jonn, Malton, Ont., Can 

Cartson, GunarbD O., Thorndale, Pa 

Caucuey, Cart W., Grand Rapids, Mich 

Cocuran, Joun Wattace, Alliance, Ohio 

Cooper, Ricnarp Francis, Rochester, N 
(Re & T) 

CumMInGs, RoGer B., Waukesha, Wis 

Dawson, Francis M., lowa City, lowa 

DeLzon, Paut 
Wis. 

De Napor, Emory, Montclair, N. J 

De Nevrvitie, ALpert, Mendham, N. | 

Dick, GeorGe M., Sherbrooke, Que., Can 

Do.io, Joun, Chicago, III. 


ANTHONY, Jr., Milwauk 


Drayton Joun Wetsu, Jr., Newton Square 
Dunton, Joun T., Sharon Hill, Pa. 
Epwarps, Leo M., Stepney Depot, Conn 
Epwarps, M. Lowe tt, Longview, Wash 
Exper, Francis Epcar, Oak Ridge, Tenn 
Eppensacu, Epwin G., Manhasset, L.1., N 
ErisMan, MavriceJ., Los Angeles, Calif. 
(ASME News continued on page 656) 


ASME News 








ees Op See eRe Rare 


caeeeeeneeiideeneeee 








THE FIRST POUND OF IRON 





















WAS MADE WITH 


; The first successful turret lathe and 
= the first Roots Blower were built in the 
. same year ... 1854, We're not good 


because we're old, but old because 
to we're good, 





(Photograph by courtesy of Inland Steel Company, 
from their motion picture “The Drama of Steel”’.) 
For the earliest melting of iron ore, air was supplied by crude, 
man-power bellows. Today, with a ton of pig iron requiring 2,500 
pounds of air, high-capacity, power-driven blowers do the work. 
This requires the greatest care in selecting blowers matched to 
the job. One reason for the frequent specification of Roots-Conners- 
ville equipment is our 94-year record for reliable performance. 
Another important factor is R-C dual-ability to supply either 
Rotary Positive or Centrifugal units. We are unbiased in our 
recommendations of whichever type best meets the service demands. 
Roots-Connersville is the only blower builder giving you this 
dual choice. 
For large capacities or for small, built-in applications, as low 
as 5 CFM, consult R-C dual-ability for your blower needs. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


807 Michigan Avenue, Connersville, Indiana 


als [FONNERSVILLE 


ENTRIFUGAIL 











According to recollection of oldest 
employees at foundry where this R-C OTARY 
Rotary Positive Blower is installed, it’s 
been giving dependable service for 













ONE OF THE DRESSER INDUSTRIES « « 
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Fisuet, GeorGe A., Jeannette, Pa 

Frink, Loren Henry, Kansas City, Mo 

Gigs_-GIgsLINGEN, Apotpn, Washington, D.C 

Greene, Ropert E., Lancaster, Ohio 

Hanscom, Harris F., Providence, R. I 

Hansrorp, VaNBuren Nexson, Pittsford, 
i. Be 

HERRMANN, Frank W., Glendale, L. I., N. Y 

Hirscunorn, Harry G., Richmond, Va 

Hotutncswortnh, DwiGut F., Avondale, Pa 

James, Winristp Henry, New York, N. Y 

Jounson, Ricuarrv A., Chicago, III 

Kaiser, Wittiam H., Wilmington, Del 

Kemper, Rupert E., Sausalito, Calif 

KENNEDY, JOHN M., Glendale, Calif. 

Kerexes, Emery B., Greensburg, Pa. 

Kinset, Haroip W., Boston, Mass. 

KittrepGe, WiiiiaM R., Savannah, Ga. 

Lee, Joun F., Dorchester, Mass. 

LeNGBRIDGE, Joun W., Toronto, Ont., Can 

Loiset, Henry ]., New Orleans, La. 

LorinoG, Apert D., Cincinnati, Ohio 

Mapet, Ropert W., Los Angeles, Calif. 

Martin, Cartyze B., Moundsville, W. Va 

Martin, Geratp N., Montreal, Que., Can. 

McCautey, Kennetu G., Clintonville, Wis 

McIntyre, Sipney S., Jr., Sedro-Woolley, 
Wash. 

Mc Fegxey, Ropert A. J., Greensburg, Pa. 

McLay, Stanuey, New York, N. Y. 

MeGna, Vincent ANTHony, New York, N. Y. 

MesensurG, Joun L., Stockton, Calif. (Re 

Meyer, Water A., Milwaukee, Wis. (Re 

Mircue it, EpwarpJ., Jr., Lompoc, Calif. 

Mout, Harotp H., Davenport, lowa 

Monson, Cugster A., Chicago, III. 

Moores, Horace Greerey, Wilmington, N.C 

Monrss, Ricuarp K., Muskegon, Mich. (Re & 
T) 

Mosgs, ALEXANDER K., Jr., Elyria, Ohio 

Nickerson, Karz, Cincinnati, Ohio 

Oster, CLetusJ., Los Angeles, Calif. 

Owen, Mark B., Indianapolis, Ind. 

Peters, Hans A., Great Neck, L. I., N.Y 

Porter, Joun C., Rock Hill, S.C. (Re & T 

RaNNA, Josepu J., New Orleans, La 

Repovicn, Ropert P., Milwaukee, Wis 

Ricnarps, Tuomas B., Selinsgrove, Pa. 

RieseNnBerRG, Wiiu1aM P., Pinole, Calif. 

Rozscu, Ernest, Lodi, Calif. 

Rosst, Joun Aucust, San Francisco, Calif. 

Rota, Georce L., Lorain, Ohio 

Rutev, WittiaM Henry, Baldwin, N. Y. 

Satter, Lupwice L., Trenton, N.J. 

Sapeca, Aucust Epwarp, Scranton, Pa. 

Sexton, Joun Josepu, Mankato, Minn. 

SitpersTeEin, Hans, Loughborough, Leicester, 
England 

Suaw, Epwin C., Chicago, Ill. 

Suretps, Ricuarp W., Fulton, N. Y. 

SpAINHOWER, JOHN V., Knoxville, Tenn. 

STAPLETON, Frepric S., Binghamton, N. Y. 

Sritwe tt, Victor E., North Plainfield, N. J. 

Srosxopr, Etpen G., Chicago, Ill. 

Stover, Rotianp S., Marshalltown, Iowa. 

Tuomson, HuGu M., Salt Lake City, Utah 
(Re & T) 

VanDervort, Ricnarp K., Johnson City, 
N. Y. 

von Scnutz, Werner E. F., Stuttgart, Ger- 
many (Rt) 

Warp, Donatp A., Scottsville, N. Y. 

WATSON, Atvin D., Seaford, Del 

Wetcn, WituiaM H., Jeannette, Pa. 


Jupson, Cuarves J 


Wixxinson, CyritJ., Aurora, Ill. 
Witson, Ciype A., Long Beach, Calif 
Wotrorp, Epwin B., Los Angeles, Calit 
ZucKERMAN, Henry, Bronx, N. Y 


CHANGE IN GRADING 
Transfer to Fellou 
Buciarp, Epwarp P., Bridgeport, Conn 
Transfers to Member 


Berner, Gerarp H., Baltimore, Md 

BoGcpaNorr, JOHN L., Pearl River, N. Y 

DarLING, KENNetH Mason, Hamden, Conn 

Faverweatuer, F. Oaxuey, Jr., Allendale, 
N.J 

Fow er, Francis R., Ballston Lake, N. Y 

Go.twe.kar, Wasupgeo G., Bombay, India 

Gray, ALEXANDER J., Cincinnati, Ohio 

Jones, Raven W., Jr., Chicage, Ill 

, Eugene, Ore. 

Keyak, KarzS., San Francisco, Calif 

Lawson, Epwarp C., Jr., Newark, Del 

LeBeau, Georce B., Pawruckxert, R. I 

Loomis, WaYLANDE., W. Hartford, Conn 

Maxwe .t, Ricuarp B., Brooklyn, N. Y. 

Mutter, Ricnarp J., Easton, Pa 

Norpuig, Freperick R., Beloir, Wis. 

Patterson, Rosert O., Chicago, Ill. 

Scuurrzkus, Ropert F., Oakland, Calif 

Zaren, Epwarp, Los Angeles, Calif. 


Transfer to Associate 


Hamuin, Perey C., Los Angeles, Calif 


Transfers from Student Member to Junior 448 


Sloan Fellowships at M.I.T. 
Re-Established 


GRANT of $225,000 to the Massa- 
chusetts Institute of Technology, Cam- 


bridge, Mass., 


research in the field of executive development 


for a three-year program of 


and an educational program for a group of out- 
standing young business executives, was an- 
nounced recently by the Alfred P. Sloan Foun- 
dation, New York, N. Y 

The grant provides for the re-establishment 
of the Sloan-sponsored fellowship program, 
which was carried on for a number of years 
prior to 1942 and was discontinued during the 
war. The new project, which will be a co- 
operative activity of the department of business 
and engineering administration and economics 
and social science of Massachusetts Institute 
of Technology, will be started again in the 
autumn of 1949. Prof. Gerald B. Tallman has 
been appointed director of the program 

Fellowships will be awarded to young 
business executives who show outstanding 
promise for leadership in their own companies 
and for service to our industrial society. Thev 
will come to the Massachusetts Institute of 
Technology on leave of absence from their 
employing companies for a year of graduate 
work in the fields of business administration 
and economics, and will have an opportunity 
to become familiar with the fundamental prob- 
lems with which business management deals. 
Through a series of seminars and field trips, 
the Sloan fellows will be brought into touch 
with many of the best minds in business 
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management, in government, and in labor fo 
intensive discussions of these problems 





Necrology 


HE deaths of the following members ha 
recently been reported to headquarters 


Benet, Laurence V., May 21, 1948 
BuckwaLter, Tracy V., March 4, 1948 
Davis, Ricuarp F., May 20, 1948 
Dayton, Frank, April 7, 1948 
Dierckx, Juces, May 21, 1948 

Feicut, Epwarp R., March 22, 1948 
Keviy, Joun P., May 16, 1948 
OsterRMANN, Rupote M., May 3, 1948 
Reser, Louis E., May 12, 1948 

Simons, Rapcuiirre M., date not known 
, date not known 
SuLLIVAN, CLayTon L., date not known 
West, Frank R., November 11, 1947 
Wuite, RaymMonp E., November, 1947 


Smitu, ALLEN C 





ASME Transactions 
for June, 1948 


HE June, 1948, issue of the Transact 
of the ASME, which is the Journa 
Applied Mechanics, contains 


TECHNICAL PAPERS 

A Tabular Method of Calculating Helicopter 
Blade Deflections and Moments, by N. O 
Myklestad 

Tensorial Analysis of Control Systems, by 
Gabriel Kron (Paper No. 47—A-152 

Impact of a Mass on a Damped Elastically 
Supported Beam, by W.H. Hoppman: 2nd 
(Paper No. 47 A-144 

The Hydrosphere—A New Hydrodynamic 
Bearing, by M.C.Shawand C.D. Strang, Jr 
Paper No. 47—A-122 

A Mechanical Analyzer for the Soluticn of 
Vibration Problems of a Single Degree 
of Freedom, by E. E. Weibci, N. M 
Cokyucel, and R. E. Blau (Paper No. 47 
A-52) 

Aerodynamic Oscillations in 
Bridges, by Edmund Pinney 

Reinforcement of a Small Circular Hole m 
a Plane Sheet Under Tension, by Samuel 
Levy, A. E McPherson, and F. C. Smith 


Susp sion 


DESIGN DATA 
Tables for Numerical Solution of Problems 
in Compressible Gas Flow With Energy 
Effects, by A. H. Shapiro and ‘ M. 
Edelman 


DISCUSSION 

On previously published papers by ‘ hih- 
Bing Ling; George Sachs; C. W Mac- 
Gregor and L. F. Coffin, Jr.; F. G. 
Odley; A. H. Shapiro and W. R. Haw- 
thorne; H. Poritsky, C. W. Hewlett, 
Jr., and R. E. Coleman, Jr.; Alice \\ inzer 
and W. Prager 


BOOK REVIEWS 


ASME News 





